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CKOSBY STEAU GATTOE AND VALVE 
CO.'S EXHIBIT. 

Beauty of design, excellence of 
workmanship, and tasteful arrange- 
ment are the striking characteris- 
tics of the exhibit of the Crosby 
Steam Gauge and Valve Company 
at the World's Columbian Expo- 
sition. 

These qualities are evidentto the 
most casual observer and appeal 
with especial force to the engineer 
or skilled mechanic, and have from 
the commencement of the Fair at- 
tracted a large and well-deserved 
share of attention from visitors. 

The exhibit contains many im- 
portant -specialties in the line of 
steam appliances, for which supe- 
rior merits are claimed, amongwhich 
maj- be mentioned the Crosby im- 
proved steam gauge, the Crosby pop 
safety valve and water relief valve,, 
the Meady muffled pop safety valve, 
the Crosby steam engine indicator, 
the single bell chime whistle. Bos- 
worth's pump governor and feed- 
water regulator, Johnstone's 
blow-off valve, patent gauge 
tester, safe water gauge, etc. 

The hollow double spring 
in the Crosby improved steam 
gauge is so shaped and ar- 
ranged, and the mechanism 
such, that the vertical as well 
as the horizontal movement 
of its free ends is fully utiliz- 
ed; by which ample move- 
ment of the pointer is obtain- 
ed with only half the move- 
ment ordinarily required of 
the sprinji; ; consequently a 
spring 100 per cent stronger 
than usual can be employed. 
This constitutes the special 
feature of theCrosby improv- 
ed steam gauge and is a very 
important one, as the use of 
a stiff spring insures steadi- 
ness of the pointer ; and as 
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only a small movement of the spring 
is required, a tendency to "set" 
from getting overheated is practi- 
cally eliminated. This point of su- 
periority is what has given the 
Crosby gauge the high reputation 
which it has held since its introduc- 
tion, nearly twenty years ago. 

The Crosby pop safety valve for 
locomotive, stationary, marine, por- 
table, and farm engine boilers is a 
perfect protection from excess of 
steam pressure. These valves, 
which are automatic in action, can 
be relied upon to open at the right 
time, give ample relief, and close 
with but slight loss of pressure. 

The Crosby water relief valve is 
for the purpose of relieving all over- 
pressure of water in steam pumps, 
fire engines, hydrants, hose, and 
wherever an automatic valve is 
needed to relieve overpressure of 
water and prevent damage, which, 
in the absence of 'Such safety device, 
would be sure to occur. 
The Crosby steam engine indi- 
cator is designed to meet the 
requirements of modern 
steam engineering practice. 
The high-speed system of con- 
struction in steam engines 
which greatly prevails to-day 
renders the old type of indi- 
cator well nigh useless. Many 
details which gave little trou- 
ble at low speeds cause errors 
under the present require- 
ments which seriously affect 
the results. Every part is 
perfectly adapted to its par- 
ticular function, and also to 
its relation to all the other 
parts, in size, proportion, and 
material, and finer results can 
be obtained with it than with 
any other instrument. Its 
superior qualities were duly 
recognized at the Paris Expo- 
sition in 1889, where it receiv- 
ed the highest award, a gold 
that honor is a part of this 
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medal, and the identical instrument which received 
exhibit. 

The Bosworth feedwater regulator i^ an apparatus for maintaining an even water 
line in a steam boiler. This it does with greater precision and certainty than is pos- 
sible for any fireman or attendant to do. The valves are controlled automatically by 
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positive forces, acting independently of each other, 
and adjustable within wide ranges of power. 

The Johnstone blow-oflf valve can be moved entirely 
from its seat, so that there is a straight way opening 
through the valve body. The sliding of the valve un- 
der pressure maintains its surfaces and its seat in close 
contact, and if any scale or other foreign matter inter- 
venes, tending to impair such contact, it is destroyed 
or displaced by attrition of parts when so operated. 

The patent gauge tester is a very simple and accurate 
machine for testing gauges of all kinds, from the low- 
est to the highest pressure. These machines are made 
and tested with extreme care and nicety, and are pre- 
ferable to a mercury column in every point of compari- 
son. They are a necessity in all establishments where 
many pressure gauges are used. 

The original single bell chime whistle is manufactur- 
ed only by this company. This whistle has three com- 
partments in one cylindrical bell, giving three tones 
which harmoniously blend into one and produce an 
agreeable, far-reaching sound. 

In this exhibit may be seen also all the variousgauges 
made for special uses, such as hydraulic, for hydraulic 
presses; vacuum; compound, showing both pressure and 
vacuum ; combination, for waterworks, showing both 
pressure of water and the height of column; ammonia, 
for use in refrigerating or ice manufacturing plants ; 
chemical, for use on chemical engines ; ordnance, for 
use on pneumatic gun carriages for measuring the 
high pressure suddenly produced in the recoil cham- 
ber when the gun is discharged ; gas governor, to 
regulate the flow of gas to a vulcanizer or other ves- 
sel or boiler ; pyrometer, to show both the pressure 
and temperature of the steam; duplex air brake, for 
showing both the pressure on the train and in the re- 
servoir ; altitude, for showing both the pressure of 
steam and the height of water in the tank or reservoir 
in hot water heaters ; standard test gauge ; engine 
register or counter, engine room clock, etc. 

The exhibit comprises many other articles not spe- 
cially mentioned, either of a special or staple charac- 
ter, all of which are manufactured or controlled by 
this company, and in all of which good construction 
and nice adaptation to their respective uses are ap- 
parent to the trained eye and sense. 

The main office and works of the company are at 
Boston, Mass., and the branches in New York, 
Chicago, and London. England. 
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LUBBICATOBS AND SAFETY STEAH APPLIANCES AT 
THE FAIB. 
The exhibit of J. E. Lonergan & Co., of 311 Race 
Street, Philadelphia, in Machinery Hall, presents a 
fine display of self-oilers and steam cylinder lubricat- 
ors, grease cups and patent safety steam appliances 
for railroads, machinists, and mill use, etc. The firm 
are owners and manufacturers of Lynde's patent gov- 
ernment regulation pop safety valves for marine, sta- 
tionary, locomotive, and all steam boilers ; also Loner- 
gan's patent adjustable sight-feed oil cup, and Loner- 
gan's cylinder sight-feed attachment. A new automatic 
crank pin oil cup is shown, which is perfectly adjust- 
able to feed light or heavy oil, and feeds only when 
crank is in motion, stopping absolutely when crank is 
not moving. The display with the above named arti- 
cles also includes a large variety of goods, all of their 
own manufacture, such as injectors, steam engine gov- 
ernors, gauge and cylinder cocks, steam and vacuum 
gauges, steam traps, low water alarms, damper regu- 
lators, etc. An niustrated descriptive pamphlet of 
these goods will be sent to applicants. 
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THE LAKE EEHEA WINE COMPANY EXHIBIT. 

Among our first page illustrations is one represent- 
ing the e:yhibit of the Lake Keuka Wine Company at 
the World's Fair, While another picture prompts a view 
in the still wine and champagne vaults of the same 
company at the place where the wine is made,'onLake 
Keuka, Steuben County, N. Y. The grapes grown on 
the shores of this lake have long had the highest repu- 
tation for wine-making purposes, in this respect stand- 
ing on equality with those producedldn the most fav- 
ored localities of France and Germany. To this is to 
be attributed principally the prosperity and extent of 
the wine-making industry of Steuben County, a busi- 
ness which has been developing for the past thirty 
yea,rs. 

The Lake Keuka Wine Company, with headquarters 
at Hammondsport, N. Y., at head of the lake, has 
long had an enviable reputation for their still wines, 
in barrels, kegs, or bottled, and their special br«nd of 
champagne, "Keuka Extra Dry." The absolute purity 
of their wines can always be depended upon, and their 
port wines made from black grapes, including the 
Concord, Clinton, Isabella, Oporto, etc., have a feie, 
high color, which comes entirely from the grapes 
theinselves, leaving no sediment or deposit in the bot- 
tom of the bottle, as is so often found in compounded 
wines. Their sherries, their St. Julien claret, the dry 
and sweet Catawbas, and other wines and brandies 
made by them, all alike have this characteristic purity. 
Their champagne is made according to the French 
process of fermentation in the bottle. 
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PBOTECTION AGAINST TBAIN BOBBEBS. 

One of our corresjx)ndents suggests the use of elec- 
tricity as an auxiliary to Winchesters and shot guns, 
for protection of express cars and the locomotive 
against train robbers. This might prove effectual if 
the current could be brought under control so as to 
avoid killing or injuring friends as well as foes. This 
suggestion seems to be a very good one and is worthy 
the attention of electrical inventors. 

We make a further suggestion of the use of hot 
water from the locomotive for the protection of the 
engineer and fireman, of baggage and express men. 
By means of suitably arranged jets under control of 
the engineer, fireman, baggageman or expressman, 
without doubt a very warm welcome could be given to 
train robbers. No doubt some arrangement of pipes 
and valves and jets could be devised which could thor- 
oughly protect the engineer and fireman and the sev- 
eral baggage or express cars. 



THE BBOOELYN INSTITTTTE. 

The Brooklyn Institute of Arts and Sciences is a col- 
lection of societies composed of people interested in 
various branches of art and science. Under the able 
directorship of Prof. Franklin W. Hooper, the institu- 
tion has risen from a small and struggling handfuLof 
persons to an association numbering over 2, 700 mem- 
bers. For the annual dues of $5, each member re- 
ceives tickets to more than four hundred lectures, each 
ticket admitting two persons to the evening lectures 
and one to the afternoon. There is something for 
every taste, and the majority of the lectures have 
crowded audiences. It is impossible to estimate the 
educative force of such an institution, which is in fact 
a university for the people. In addition to the lectures, 
the institute maintains an art and architectural school, 
with summer art schools in the Adirondacks and in 
the Shinnecock Hills of Long Island ; a biological labo- 
ratory is also maintained in summer at Cold Spring 
Harbor, Long Island. The Legislature of the State of 
New York has empowered the city of Brooklyn to ex- 
pend $300,000 on a museum building near the park. 
This building will be leased to the Brooklyn Institute 
at a nominal rent, to house its collections and afford a 
meeting place. 
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A SirOOESTED SCHOOL OP PIBE EXTINOTJISHUENT. 

Mr. Simon Brentano delivered a very able paper on 
"A School of Fire Extinguishment" at the twent^-- 
first annual meeting of the National Association of 
Fire Engineers, held at Milwaukee, August 22 to 25, 
1893. According to the author, the settlement of 
this country has been followed by fires of unparalleled 
magnitude, which may be regarded as a natural 
consequence of the rapid growth of the country. 
Proper building laws either do not exist or are dis- 
obeyed; furthermore, the rapid accumulation and 
concentration of values is not usually followed by a 
corresponding increase in the equipment and person- 
nel of the fire department. It is conceded that fire 
extinguishment is a(3complished as much by mental 
as by brute force. It is a popular belief that every 
man who is able-bodied is fit to fight fire, but this 
is erroneous. In our great cities fire extinguishment 
is taken up in many cases as a last hope, and as a 
recompense for political support. It is very unfor- 
tunate that in most cities the office of chief engineer 
is looked upon as an important center for partisan 
purposes and political influence. To the victors be- 
long the spoils, and every change of municipal gov- 
ernment sees the removal of the head of the depart- 
ment, and frequently of many of the subordinates. 
We have in mind a certain Eastern city where the 
fire chief has been in the position for years, although 
most of his time is spent i# amusement away from 
the city. Removals from office in the fire depart- 
ment, whether of chief or fireman, should only be 
made for incompetency, or where there is every rea- 
son to believe that the service will be improved. The 
status of the volunteer fireman is not satisfactory. 
Too many men are enrolled as members of a volun- 
teer fire company solely to escape local taxation, 
jury duty, or both ; and who avoid active service by 
the payment of a nominal fine. A State law should 
be framed defining the position of the volunteer 
fireman, his qualifications for enrollment, and to pro- 
vide severe penalties for non-attendance at fires. A 
law should also be passed providing for an annual 
State inspection of apparatus, etc. 

What we need is a school for fire extinguishment, 
where systematic training can be given in the science 
and methods. Such a school would dignify a calling 
until it reaches the stage of a profession, and would 
render life and property more secure. The firemen 
of the United States are, without doubt, the best in 
the world, but there is still abundant room for im- 
provement. 

Criminals are usually of weak physical organiza- 
tion In 1885, 67 per cent of the men in French prisons 
and 60 per cent of the women were sent to the hospital 
at some time during incarceration. 
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A Bay in Machinery Hall. — This building, wliich 
with its annex covers twenty acres. g:ives at once the 
impression of a busy place. Whirring wheels, clank- 
ing drills, swift shuttles, shafting in every possible 
position, mingle with undistinguishable sounds to 
make most trying discords. The exhibits are, for the 
most part, separated only by low railings ; this is neces- 
sary for good light, but contributes to the sense of 
hopeless distraction which the visitor at first has. 
The main structure with its three arched trusses is like 
a triple railway train house. Traveling cranes, used in 
the construction of the building, are fitted with plat- 
forms<and carry visitors from one end to the other, at 
a heighj;, I should judge, about midway between the 
floor aiTO roof. From this vantage ground, a compre- 
hensive view of the whole may be had. 

Al<Jhg the central aisles, looms for cotton, wool and 
silk weaving are prominent. Perhaps the whole Fair 
does not offer a single stronger contrast than that 
between the Jacquard looms which produce pictures 
in silk — the Signing of the Declaration of Independ- 
ence and others — and the little hand looms at which 
women in the Indian Encampment are weaving. 

But the machinery of which I write stands off the 
main thoroughfares, in the annex and along the outer 
aisles of the hall, in places too obscure to satisfy 
some of the exhibitors. The men in charge I found 
uniformly polite, and so ready to give information and 
documents about the exhibits that I was constantly 
tempted to linger longer than my time allowed. 

Near the north entrance the problem of ventilation 
'has a solution offered in the exhaust fan manufactured 
by the Andrews & Johnson Co., of 341-347 South 
Jefferson Street, Chicago. The fan is formed of six 
curved blades, shaped like oars and inclosed in a 
round casing ; it is attached to a compact Johnson 
high speed engine. The fan exhausters vary in size 
from a diameter of 18 inches to 108 inches. The ad- 
vantage which this has over other exhausters, as stated 
by the manufacturers are : " (1) The small power re- 
quired to run it and its safety. The fan being inclosed 
by a framework, the arms of which are made of the 
best malleable iron, the possibilities of an accident are 
reduced to a minimum. (3) Its convenience in applica- 
tion. Owing to peculiar construction of the frame it 
can be placed at either end or in the center of a pipe, 
in a wall, window or door, and can be run horizontally 
or perpendicularly, as circumstances may require. (3) 
It is noiseless, and offers when in motion no obstruc- 
tion to the light." 

The Johnson engines, to which the fans shown in 
operation are attached, are described by their makers 
as " noiseless, durable and effective, self -oiling and 
very powerful, closed tight and occupying very little 
space." 

It is claimed that these fans can be used to advan- 
tage in all manufactories, school houses, mines, grain 
elevators, foundries, in fact, in any building where 
there is difficulty in removing impure air, foul odors, 
or dust. 

A fan of 36 inches diameter, with an engine of from 
5^ to 3 horse power, makes from 400 to 900 revolutions 
a minute and exhausts from 13,000 to 26,000 cubic feet 
of air a minute. The apparatus has been in use for 
seven years, and has been placed in such buildings in 
Chicago as the Meriden Britannia Co., 147 State Street; 
Manual Training School, Monroe Street ; Inter-Ocean 
press room; Carson, Pirie, Scott & Co., dry goods 
store, and hundreds of other buildings in the city and 
in towns of the Northwest. From many sources most 
satisfactory testimonials to the efficiency of the ap- 
paratus are printed in the pamphlet which the firm 
gives to those interested. 

In the English section the exhibit of the Economic 
Smokeless Fire Co. deserves notice. It shows ranges, 
stoves, and other heating apparatus to which Leggott 
& Marsh's patents for consuming smoke are applied. 
The invention consists in having a "baffle" in an in- 
closed fire chamber, dividing the chamber nearly from 
top to bottom. Adjustable "louvres," which can be 
opened or closed, are placed iu the front of the cham- 
ber or grate. "Air is admitted to the fire mainly at 
the front, the fuel being fed on top of the fire. The 
draught being downward, the products of combus- 
tion are drawn through the fire, where the smoke-pro- 
ducing agents are consumed, the resultants together 
with the heat passing under the ' baiHe' into a hot air 
chamber behind it and thence into the chamber." 
The "louvres" are moved by levers on the outside. 
The stoves or heaters are adapted to the use of the 



cheapest grades of coal. The Lancet last year appointed 
a commissioner to investigate the [apparatus, and the 
following analysis of the soot from a chimney where 
it had been used is his : 

Moisture 0*70 per cent. 

Carbon 7-20 

Hydrogen 0-23 

Mineral matter 89'15 " 

Nitrogen (partly in ammonia) and oxygen 3*42 *' 

The analysis of soot of a chimney where an ordinary 
range was used, he found as follows : 

Moisture 6*68 per cent. 

Carbon 76-76 

Mineral matter 16"68 " 

Nitrogen (ammonia) 6*36 " 

There are 1,500 of these heaters in use in Great 
Britain, and from every quarter comes evidence of sat- 
isfaction with their working. Mr. W. T. Stead, editor 
of the Review of Reviews, is so well known in this 
country that his testimony is especially worth having. 
He says: "If this patent acts as satisfactorily when 
applied to other fires as it has done when applied to 
my own kitchen range, the days of fog are numbered. 
It is simple, efficient, and as economical as a kitchen 
range, and it consumes its own smoke. The principle 
of this stove is very simple; it consists in having the 
chimney at the bottom of the fire instead of the top. 
The products of combustion must pass through the 
hottest part of the fire, and in this way the smoke is 
consumed." 

Although our heating appliances are, in general, su- 
perior to those which have in years past been made in 
England, with the best of ours there is so much waste 
and damage from the unconsumed carbon that it is to 
be hoped that these stoves will have fair trial here. 

The Moore Carving Machine Company are in Sec- 
tion 14. Their first patents were taken out' in 1888, 
and now there are 400 of their machines in use. They 
are made in Minneapolis. From a pattern cut by 
hand in wood, or from a plaster cast of such a carving, 
four exact copies may be cut at a time on this simple 
apparatus. To the novice it seems like magic. The 
machine requires only six feet of floor space, as the five 
tables upon which the work is done are arranged one 
above the other. The hand carving or cast rests upon 
the middle table. The operator looks at that, and 
works one or both of the cutter heads above and be- 
low him. These cutter heads have what is called a 
hand movement, and hold bits of various sizes. The 
carvings may be made in oak or mahogany as well 
as soft wood, and in a piece 30 inches wide, 6^ feet 
long and 3 feet thick I saw beautiful heads and groups 
of children from the antique which were cut on the 
machine. The pattern in hard maple, made by an art- 
ist, cost $100 ; the reproductions on the machine cost 
$1.35. They are improved by having a hand carver go 
over them with his tool to smooth them and work up 
the delicate details. 

Two hundred of these machines are now used by 
manufacturers of furniture, pianos, etc. The machine 
is also adapted to other work, such as mortising, groov- 
ing, paneling, etc. 

Another invention for bringing beautiful woodwork 
within the reach of pe( -pie in moderate circumstances 
is a new one by W. W. Grier, of Hulton, Pa. 

He calls his process ingraining. His apparatus con- 
sists of a hollow cylinder 10}^ feet in circumference, to 
which the grain of a piece of oak of the width of the 
cylinder has been transferred. This grain is covered 
with a soft cement, which sinks into the depressions, 
and in these about 300,000 bits of metal like type are 
set. A small, smooth steel cylinder adjustable to dif- 
ferent heights is placed above this. Between the two 
cylinders, both revolving, a piece of birch, poplar, 
bass, spruce or maple may be passed. It comes out 
with the grain of the oak transferred to it. It is then 
passed between two other steel cylinders, one revolving 
in a trough containing a liquid consisting of oil, color- 
ing matter and another ingredient which is the invent- 
or's secret, used as a "filler." The wood is afterward 
polished and varnished and looks like choice quartered 
oak. It can be sold at 40 per cent less. 

Mr. Grier is also the inventor of what he calls the 
ideal AooT, which, he says, is " unwarpable, untwista- 
ble and unshrinkable." 

He exhibits doors of this kind and also sawed sec- 
tions of them , showing that they are five-play where 
most strength is needed. They are veneered with the 
ingrained lumber, and are 50 per cent cheaper than 
the ordinary oak door made with mortise and tenon. 
Thousands of acres of basswood in Michigan and Wis- 
consin, some of the trees five feet or more in diameter, 
can by this process be changed into the semblance of 
hard wood. 

Across the aisle from this exhibit, which I should 
have said is at Column E. F. 53, in the annex to Ma- 
chinery Hall, is that of the Norton Emery Wheel Com- 
pany, of Worcester, Mass. In a case specimens of 
corundum are displayed ; yellow from Georgia, dark 
red from the island of Naxos, shades from gray to 
black from North Carolina. All of these kinds are 
used for the wheels, large and small, which the com- 
pany manufacture. The chief source of the supply of 
emery is Chester, Mass. 



The most important exhibit of the annex is the pa- 
per mill. To Mr. J. F. Waggoner, the publisher of 
the Paper Trade, is due the idea of putting up the 
mill, and Mr. H. A. Frambach, of Kaukauna, Wis., 
who owns several paper mills in that place, superin- 
tended its construction. Forty-five manufacturers 
have contributed machinery for the plant, and it is 
supposed to comprise the very best that has been made 
for the manufacture of paper from wood pulp.* 

The raw material used is of two kinds : 15 per cent 
is poplar prepared by the sulphite process and 85 per 
cent is spruce. It is brought by the car load to the 
building, dropped upon a conveyer, built by the 
Jeffrej Manufacturing Company, of Columbus, O., 
and carried to a storeroom under the mill. From this 
roome it is brought through a trap door to the beat- 
ers. There are two of these machines in use, both of 
new design, built by the Downingtown Manufacturing 
Company, of Downingtown, Pa. A 1,000 pound beater 
is placed on its edge. " A 48 x 48 inch roll in the mid- 
dle of the engine acts simultaneously upon two bed 
plates, one at the top, the other at the bottom of the 
roll. The bottom bed plate is fixed, as in the ordinary 
engine, and the roll is hung upon very heavy arms at 
each side, with suitable means of adjusting its height 
to the bottom bed plate. Attached to the p'Uars 
which carry these arms are two others, which support 
the top bed plate." The roll is adjusted to the bottom 
bed plate, in setting the machine, and the top bed 
plate is adjusted to the roll. The roll is kept exactly 
midway between the two plates ; a hand wheel moves 
roll and top bed plate at the same time. The engine 
is of iron and very compact. 

The water used is first purified by passing through 
a gravity filter made by the O. H. Jewell Filter Com- 
pany, and is pumped into the engines by a Gould's 
triplex pump. The stuff chests measure 10 X 13 feet 
and have cypress tanks. They were built by the 
Williams Manufacturing Co., of Kalamazoo, Mich. 
Their capacity is 3,000 pounds. The agitators which 
they contain were made by Richard Smith, of Atlantic, 
Mass. A reversal of the turbine principle is used in 
them : a single casting on a vertical shaft, and carrying 
buckets, keeps the stuff constantly and evenly in mo^ 
tion. 

A rotary stuff pump made by the Morris Machine 
Works carries the stuff to a Marshall refining engine. 
From the other stuff chest, the stuff is carried to a 
mixing box, by a Gould triplex pump. From the box, 
the stuff goes to a screen made after their noiseless 
rocker pattern by the Valley Iron Works, of Appleton, 
Wis., and to another made by Baker & Shevlin, of 
Saratoga, N. Y., according to a new design called 
the bellows screen. The two screens are thus brought 
into the closest competition. The screen plates, nine 
in number, with "016 inch openings, are made by the 
Western Screen Plate Works, of Appleton, Wis. The 
Beloit Iron Works furnished the machine, and it has 
some absolutely new features. The Fourdrinier with 
50 rolls and 50 foot wire is 113 inches wide. 

The deckle frame, slice and pulleys of aluminum, 
is so light that two men can raise it from the ma- 
chine. The rubber-covered couch and press rolls were 
supplied by the Revere Rubber Company, of Boston. 
The driers, seventeen in number, are in double 
stack, nine below and eight above. 

Radiation of heat is prevented by having the ends 
covered with iron and an air space left between the 
jackets and heads. The first roll is a 34 inch drier, 
so that the drying begins as soon as possible. The oil- 
ing is done after an approved automatic method. 

The first calender is a flveroU stack and it is fol- 
lowed by a nine-roll super-calender, with rolls hung 
in boxes which slide on the frame, leaving one side 
perfectly free to remove or insert rolls. The calen- 
ders were made by the Farrell Foundry and Machine 
Company, of Ansonia, Conn. 

The reel has six rolls ; the slitter, which has a rub- 
ber feed roll, was made by the Bess Machine Com- 
pany, of Hamilton, Ohio, and the winder is a Man- 
ning. Convenient accessories to a model mill have 
been furnisheci by a dozen other flrms. 

The product, about 135 tons a month, is smooth, 
white close paper, and is taken by the Inter -Ocean. 

Mr. Hillis, the gentleman whose chief business is 
to show the working of the plant to interested 
visitors, is most explicit in his explanations, and the 
men who are engaged in operating the machinery 
answer questions with exemplary patience. It is 
certainly a most valuable exhibit, not only for paper 
makers but for people in general, who cannot fail to 
learn something from an object lesson which contains 
so much. 

A beautiful feature of Machinery Hall is a great 
basin into which streams of water are pumped at 
many angles, some rising to considerable height. It 
is in fact an exhibit of pumps and hose, but has all 
the refreshing effect of a fountain. 

Near this are several exhibits of steel tools. Here 
are great cases of saws^band saws, from those of a 
{Continued on page eso.) 



* The detallB about the mill and the quotations which I make are from a 
copy of the Paper Trade, in which H is minutely described. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



228 



$titntiiu ^mttian. 



f October 7, 1893, 



A CONVENIENT BEADING STAND. 
The improved stand shown in the illustration has 
been patented by Messrs. Francis J. Anderson and 
William M. Irick, of Gainesville, Texas. It has pre- 
ferably two reading desks, the top one readily adjust- 




ANDEBSON & IBICE'S BEADING STAND. 

able to hold a book inclined in any desired direction, 
either upward or downward, to accommodate one re- 
clining on a sofa or sitting upright, while the other 
desk may be used to hold a reference volume, or for 
writing, as may be convenient when a consultation is 
being held. The stand also supports, lower down 
upon its standard, a case or rack for the reception of 
books and magazines, and a novel form^ of dictionary 
holder, the dotted lines in the illustration representing 
the dictionary in closed position in the holder. By 
pulling up on a handle of the holder it rises and opens 
out to hold the dictionary in position for reference, as 
shown in full lines, the book being closed and returned 
to its place at the side of the standard with equal 
facility. At the uoper end of the standard is a table 
which may be used to support a lamp, and the two read- 
ing desks are supported by brackets sliding upon the 
standard and readily adjustable at any desired height 
thereon. Upon an extension of the upper bracket is a 
special construction of clamping and adjusting me- 
chanism whereby a book may be readily held open, in 
the most convenient position for perusal, whether one 
is standing, sitting, or lying down. Either one of the 
desks may be adjusted independently of the other. 



AN IHFBOTED WHEEL EOB VELOCIPEDES, ETC. 
The illustration represents, in perspective and cross 
section, a wheel designed to be strong and durable 
while also well adapted to promote smooth riding. 
The improvement has been patented by Mr. Jules 
Roussat, of Paris, France. The rim of the wheel con- 
sists of two side plates held a proper distance apart by 
short bolts or rods, and inclosing between their outer 
edges a band or tire of double T shape, which may be 
of either the cushion or pneumatic type. This tire Is 
preferably formed in sections to facilitate repairs and 
the substitution of new sections. Rods surrounded by 
spiral springs and having a sliding connection with 
the outer rim are also connected with the plates of an 
internal concentric rim through sleeves riveted upon 




BOTTSSAT'S CYCLE WHEEL. 

the inside of the latter, to allow for a limited degree of 
bending or compression upon the external rim. The 
metal spokes are each formed of a pair of rods secured 
at their inner ends to the hub in the ordinary manner, 
but their connection with the inner rim is through 
oppositely threaded sleeves or nuts, operating as turn- 
buckles, in the opposite ends of which are screwed short 
rods or stems connected with the rim, whereby the 
spokes may be readily tightened by turning the sleeve. 



Further information relative to this improvement may 
be obtained of Mr. A. Bourgeat, No. 163 West 
Houston Street, New York City. 



Tbe Sorglinm Sugar Indastrya 

In a recent report to the Secretary of Agriculture, 
Dr. H. W. Wiley, chemist of the department, stated, 
since 1888 there had been $20,733 expended at the 
Sugar Experiment Station at Sterling, Kan., and 
140,024 at Medicine Lodge, Kan., since July 1, 1890. 

Secretary Morton is said to be considering how 
these expenditures can be reduced, and it becomes the 
duty of every friend of the American sugar industry 
to plead the cause of sorghum, that member of the 
trinity of American sugar-producing plants which, 
while thus far least successful, is far more promising 
than was the beet fifty years ago, and which to-day 
stands as the theoretical rival of tropical cane, and 
which only such investigations as Dr. Wiley has been 
carrying on at Sterling and Medicine Lodge, supple- 
mented and enlarged, we may say, by those carried on 
by our own distinguished and public-spirited citizen 
and planter, Mr. Daniel Thompson, at Calumet, can 
make a practical success. 

Sorghum cane can and will produce sugar in large 
quantities. This has been demonstrated in Kansas. 
There are practical difficulties in the way that, under 
the enlightened system undertaken by the Depart- 
ment of Agriculture, are being removed oneby one. 
Kansas is an immense State, arid a State of farms. 
Agriculture is the dominant industry there, and the 
limited rainfall and absence of irrigating streams leads 
to the selection of such crops as need the least rain of 
all, and the best adapted to the dry climate. Alfalfa 
and sorghum became staple crops because of 
their capacity to flourish in the dry land of Kansas. 
Of these of course sorghum would become the great 
money crop if its conversion into sugar were made a 
practical as well as a theoretical success. To reach 
this end the Department of Agriculture has been 
experimenting a number of years, and while the goal 
has not been reached, the expected 
300 or 300 grand sugar houses have 
not been erected in Kansas, and 
Kansas is not furnishing hundreds _ _-^ ^ 

of thousands of tons of sugar to her ^=^^^-1^3^ 

sister States, yet the possibility of 
all this exists ; we shall go further 
and say that the probability of it 
exists, and that sorghum has less 
to contend with to-day than had 
the beet fifty years ago, and now 
more than half the sugar of the 
world is made from the beet, the 
suspected, discredited, ill-flavored 
sugar plant that struggled into 
industrial recognition during the 
first half of this century. Give ' 
sorghum a chance, let the govern- 
ment investigate with it and experi- 
ment with it as European governments did with the 
beet, and we shall finally conquer this refractory 
plant that tantalizes us with 16 to 18 sugai; per cent 
in analysis while yielding but 4 or 5 per cent in the 
factory, and Kansas will gain the best crop her vast 
areas of jand can be devoted to. — La. Planter, 



cause if he fails by a hair's breadth in coolness or pre- 
cision of judgment, there may come destruction, not 
only to himself, but to hundreds of passengers, who 
while he stands guard, are perhaps grumbling at the 
waiters in the dining car or telling funny stories in the 
smoker. 

"What would you do in a collision ?" I asked. 

The engineer pushed back the little black skullcap 
from his iron-gray hair and said : 

" It is pretty hard to say wh4t a man should do 
when he hears the whistle of danger ahead or sees that 
a crash is coming. Even the best of us are liable to 
get confused at such a moment. What would you do 
if you woke up in the night and found a burglar hold- 
ing a pistol at your head ? There are no rules for 
such cases. What I would not do, though, is to 
reverse my engine, although many engineers are liable 
to lose their heads at a critical moment and make that 
mistake. It is a curious thing that reversing your en. 
gine suddenly when going at high speed makes the 
train go faster instead of slower. The reason is that 
the drivers slip and the locomotive shoots ahead as if 
she were on skates. The only thing to do is to put 
on the air brakes and pray hard." 

— ■ * < » I » 



AN IMPBOVED CONCENTBATOB. 

This is an apparatus of simple and durable con- 
struction, designed to save the. precious metals and 
the fioured quicksilver passing with the tailings 
discharged from the mil). It has been patented by 
Mr. D. W. Humphries, No. 115 Twenty third Street, 
Portland, Oregon. At the upper end of a slightly 
inclined table of suitable length is a receiving tank or 
receptacle having in its front side gates through 
which the tailings are discharged into channels on 
the top of the table, each channel having its bot- 
tom covered in the upper part with a coarse mesh 
fabric, such as jute, a fabric of finer mesh, such as 
canvas, being used near the Jower end of the table. 
At the lower end of each channel are two valved 
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On tbe Cblcago Filer. 

The Chicago flier is not driven by one but by man}'' 
engineers, says a writer in MoClure's Magazine, In 
order to cover the 964 miles between the two cities in 
twenty hours, including nine stops, there are required 
seven huge engines in relays, driven by seven grimy 
heroes. A run of less than one hundred and fifty 
miles is the limit per day for each engine, while three 
hours of the plung^ing rush wears out the strongest 
engineer. Sixty, seventy, eighty miles an hour — what 
does that mean for the man at the throttle ? It means 
that the six and a half feet drivers turn five times 
every second and advance 100 feet. The engineer 
turns his head five seconds to look at the gauges, and 
in that time the terrible iron creature, putting forth 
the strength of a thousand horses, may have shot past 
a red signal with its danger warning 500 feet away. 
Ten seconds, and 1,000 feet are left behind — one fifth 
of a mile. Who knows what horror may lie within 
that 1,000 feet ! There may be death lurking round 
a curve, death spreading its arms in a tunnel, and the 
engineer must see and be responsible for everything. 
Not only must he note instantly all that is before him, 
the signals, switches, bridges, the passing trains and the 
condition of the rails, but he must act at the same 
moment, working throttle, air brakes or reversing 
lever, not as quick as thought, but quicker, for there 
is no time to think. His muscles must do the right 
thing automatically under circumstances where a 
second is an age. In the three hours of his vigil there 
are 10,800 seconds, during each one of wliich he must 
watch with the mental alertness of an athlete spring- 
ing for a flying trapeze from the roof of an amphithea- 
ter, with the courageous self-possession of a matador 
awaiting the deadly rush of a maddened buU ; and far 
more depends upon the engineer's watching well, be- 
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HUMPHBIES' OBE CONCENTBATOB. 

apertures leading into two transverse channels, the 
first one of which discharges into a tank connected 
by overflows with a series of tanks, the last one of 
which discharges into a waste chute. The second 
transverse channel discharges into a tank for receiv- 
ing the lighter second-grade concentrates. At the 
lower end of the table is a tailing box, a chute from 
which carries off the refuse sand and water. In front 
of the receiving box, near the upper end of the 
table, is a water-distributing box, supplied from any 
suitable source, and having gates through which the 
water is permitted to flowf as desired into the re- 
spective channels. In operation, the tailings are 
allowed to flow down the channels until they are 
well distributed over the table, when the gates of the 
water box are opened one at a time, and sufficient 
water passed through to carry off the sand only, the 
attendant sweeping the channel for a portion of its 
length with an ordinary mill broom. The valve of 
the lower transverse channel is then opened, the 
water supply increased, and the sweeping resumed, 
when the lighter or second-class concentrates are car- 
ried off to their tank, the finer fabric at the lower end 
of the table not detaining them. The valve communi- 
cating with this tank being closed, and the other one 
opened, the sweeping is continued, and the heavier 
concentrates are carried in the same way to the first 
of the series of overflow tanks, each channel being 
swept in a similar manner. 



TO Keep Ants Away. 

Rub a light film-coat of balsam Peru around near the 
bottom of table or kitchen safe legs— just a narrow 
band will do — and renew the balsam every two or 
three weeks. This will keep ants away from tables, 
kitchen safes, etc. , and what they hold or contain ; 
provided there is no other ant-way than up the legs. 

One drop balsam Peru spread around theupper part 
of a sirup bottle will keep the ants away for months. 
*©oil one ounce balsam Peru in one gallon rain water 
for half an hour, and sponge this water, while hot, 
over wooden floors and walls, and it will keep ants 
away for a long time. 
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THE ELECTBICITY BTTILDING AT THE EAIB. 
The Palace of Electricity occupies a peculiarly for- 
tunate location between the palaces of Manufactures 
and Mines. The Electrical Palace is one of the most 
popular on the grounds and is thronged with visitors 
day and evening. The architects were Messrs. Van 
Brunt & Howe, of Kansas City, and the composition 
is very creditable, most of the detail being derived 
from the science of electricity itself, the conventional 
detail being relieved by repetitions of 
the lamp, electro-magnet, etc. The 
Electricity building is about the same 
dimensions as the Mines building, but 
is much more ornate. Our view repre- 
sents the southern facade, which is 
very fine. Corinthian pilasters sup- 
port the heavy cornice. The main en- 
trance is toward the south and con- 
sists of a pylon pierced by a triumphal 
arch 92 feet high, which forms the 
frame of a hemicycle with polychro- 
matic decorations. This hemicycle 
or niche affords an effective back- 
ground for Carl Rohl-Smith's success- 
ful statue of Franklin, who is clothed 
with all the majesty of the discoverer 
as he holds the key with which he un- 
locked the great science. The sky line 
is broken by ten towers and four domes. 
The caps to the towers are gilded. 
The north end is more irregular, as it 
does not face the Court of Honor, 
where a certain unity in the style 
must be preserved. Two large apsidal 
or semicircular projections terminate 
the sides of the north end, adding to 
the picturesque effect. Our plans of 
the main floor and 
gallery show the lo- 
cation of the various 
exhibits. Entering 
the building from 
the south, the first 
exhibit is that of the 
American Bell Tele- 
phone Co., who have 
a small central sta- 
tion installed in a 
neat pavilion. Visi- 
tors pass along in 
front of St miniature 
switch-board ; the 
complicated connec- 
tions and the wires 
as they pass into a 
subway are shown 
through iron grat- 
ings. At the right 
is the exhibit of the 
Western Electric 
Company, which in- 
cludes many whirl- 
ing devices mounted 
with incandescent 
lamps with globes of 
various colors. The 
well known special- 
ties of this bouse, 
such as switches, 
central station in- 
struments, are well 
shown. The exhibits 
of both the General 
Electric and the 
Westinghouse com- 
panies are very com- 
plete, though of 
course to see the 
great dynamos in 
operation a trip must 
be made to Machin- 
ery Hall, where 
steam power can be 
obtained. Such 
power as is needed 
in the Electricity 
building is furnished 
by electric motors. 
The Brush, the Port 
Wayne Company 
and others make at- 
tractive exhibits; 
but probably the 

most interesting, certainly the most beautiful, ex- 
hibit in the building is the -^Cdison Tower of 
Light, built by the Phoenix Glass Company. From 
a colonnade thirty feet in diameter rises a shaft 
seventy-eight feet high studded with thousands of 
electric lamps an inch and one-half long, with- dif- 
ferent colored globes arranged so that they will flash 
in various designs and colors. The column, which 
is a reproduction of the German Tower of Victory in 
the Thiergarten of Berlin, is surmounted by an enor- 
mous incandescent lamp composed of pieces of cut 



glass. The lamp is eight feet high and 3,000 pieces of 
glass entered into its construction. The exhibit of 
foreign nations at the north end is very fine, especially 
in the line of test instruments. The gallery contains 
many of the smaller and lighter exhibits, such as test 
instruments, fire alarms, etc. 
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A New^ Port for Buenos Ayres. 

The national government of the Argentine Republic 
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and the provincial government of Buenos Ayres have 
granted concessions to Messrs. Gibson & Co. to con- 
struct a port at San Clemente, Cape San Antonio, in 
the province of Buenos Ayres, and railways to connect 
the port -witll^he existing railway system, which will 
bring the new port within 200 miles of Buenos Ayres. 
The estuary of the La Plata is 28 miles wide at Buenos 
Ayres and 65 miles wide at Monte Video ; but owing to 
the enormous quantity of matter held in suspension by 
the great river, the estuary has in time become clogged 
up 80 as to seriously interfere ■with the commerce of 



Buenos Ayres, the capital of the Argentine Republic. 
Ships drawing only 15 or 16 feet of water are obliged to 
anchor seven or eight miles from the city or even more 
and discharge their cargoes into shallow-draught light- 
ers — an inconvenient and expensive transfer. Millions 
of dollars have been spent on the port works, but the 
rapid silting up of the channel and the irregularity 
and uncertainty as to the amount of water in the estu- 
ary has rendered the expenditure almost useless. At 
last it has become a question of cut" 
ting and keeping clear a channel of 
immense length or using a new port. 
The projected port is at San Clem- 
ente, Cape San Antonio, at the south- 
eastern entrance to the Rio de la 
Plata. 

Although the vessels engaged in the 
South American trade are not of the 
largest size, still the probable devel- 
opment of ocean navigation as re- 
gards draught must be considered 
when a new port is to be built. San 
Clemente will be provided with suffi- 
cient depth of water in the channel 
and harbor to admit vessels of the 
largest size existing and those likely 
to be built in the near future, for San 
Clemente may be used as a coaling 
station for men-of-war. The first sec- 
tion of the projected works includes 
an entrance channel having depth of 
29 '5 feet at low water and 34'4 feet at 
high water. The breadth at low 
water is to be 311 feet. A mole, 5,578 
feet long, will inclose the harbor on 
the west. Other quays are to be built. 
There is no special difficulty with the 
railways, which it is 
hoped will open up a 
large and fertile zone 
of the province. The 
commerce of the Ar- 
gentine Republic 
will, without doubt, 
be largely increased 
when the scheme 
materializes. 



Petroleum In Pern« 

The wells are situ- 
ated at Talara, about 
40 miles north of 
Paita, and are under 
the active manage- 
ment of Mr. Herbert 
Tweddle, Jr., who 
was formerly con- 
nected with the 
American Standard 
Oil Company. Mr. 
Tweddle has been 
interviewed recent- 
ly, and has made 
known facts which 
are of general inter- 
est. He says the 
company's lands 
comprise an area of 
about 1,000 square 
miles, the oil region 
extending for 200 
miles north of Tala- 
ra, and inland for a 
distance of 16 miles. 
The first well bored 
by Mr. Tweddle 
yielded at the depth 
of 800 feet a flow of 
180 barrels of petro- 
leum daily. Up to 
the present time they 
have drilled twenty- 
six wells, finding oil 
in every i n st a n c e. 
The company are 
now handling about 
100 tons of crude oil 
per day, the possible 
output being about 
100 barrels per day 
per well. The depth 
at which the oil is 
found is not over 500 
States the depth is from 



feet, whereas in the United 
2,000 to 3,000 feet. The distilled product is sold along 
the coast, while the crude oil has a large sale at 
Callao for use by the gas companies, for stationary 
engines, and for the railway locomotives, as a substi- 
tute for coal, than which it is 40 to 50 per cent 
cheaper. 



♦ « » > ♦ 

The Union Pacific has fifteen long and a great 
number of short tunnels, the aggregate length being 
6,600 feet. 
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Notes trom tbe World's Columbian Exposition. 

{Continued from page 227.) 
quarter of an inch wide to those eight inches wide, 
arranged on great pillars covered with velvet; circu- 
lar saws of many sizes, some of possibly five feet in 
diameter, are revolving. A person who has not seen 
them will hardly believe it, but they are really beau- 
tiful. 

Henry Disston & Son's File Company, of Philadel- 
phia, show a great variety ; among them are band 
saws of aluminum steel. 

The exhibit of E. C. Atkins & Company, of In- 
dianapolis, Ind., has many interesting features. The 
arrangement of the saws is perhaps more artistic 
than any of the others. The five great col- 
umns in their case all turn the twelve inch band 
saw, which goes around them all, apparently serving 
as a belt. Each column carries a different kind of 
saw ; the entire length of those on one is 912 feet. 

They have an interesting relic in the shape of a 
mulaj' saw made fifty years ago by the firm. It was 
used in a mill in Wisconsin, until it was burned ; last 
winter a new mill was built, and the old mulay, after 
having been buried twenty years, was brought to 
light, rusty but intact. It is six feet long and has 
seventeen teeth. Quite a contrast between this and 
the sixteen foot saw made by this firm on purpose 
to bring down the big tree which the State of Wash- 
ington has in its building ! 

The most artistic feature of this rare exhibit is an 
American flag with its stripes composed of alternate 
copper and steel saws and its stars of small circular 
saws on a blue steel field. 

These saws make one determined to be at the saw 
mill, just bej'ond Machinery Hall, at 3 o'clock, when 
it is in operation. I was just too late to see the day's 
work done, but the foreman was kind enough to show 
me the apparatus and to give me some valuable facts. 
The mill was built by the Edward P. AUis Co., of 
Milwaukee, after their most approved methods of band 
mill making. The great band saw was made at 
Beaver Falls, Pa., and is 45 feet long and 12 inches 
wide. A log is cut into 10 foot boards in three minutes. 
The capacity of the mill is 60,000 feet of lumber, or 6 
car loads, in 10 hours. 

This company's business consists in erecting mills, 
often six times as large as this, in different parts of the 
country. Within the past year they have put up a 
number in the South. All the principal oflBcers of the 
company have been at the Fair, and they have taken 
a number of contracts. 

In this building, the Novelty Iron Works Company, 
of Dubuque, la., have shingle and lath machines 
which are not in operation, on account of some failure 
in power. It is but a step from the saw mill to the 
Michigan Logging Camp. This is built of split logs, 
the chinks filled with plaster, and is in two rooms 
with a sort of passageway between. The first room is 
at one end a kitchen with its great stove and cooking 
utensils hanging from the walls ; the other and larger 
part has two long tables set with tin dishes and 
pewter cutlery. The walls have upon them many in- 
teresting photographs of scenes in the camps in 
winter. 

In the other room, the men sleep in bunks arranged 
three deep along the wall. The idea of lumbering in 
those great northern forests is made complete by the 
enormous load of logs close to the door of the camp. 
There are fifty white pine logs, all 18 feet long, weigh- 
ing 144 tons. They were hauled on the very sled upon 
which they now rest, by the estate of Thomas Nester 
to the Ontonagon River. One pair of horses drew 
them on an ice incline prepared for the purpose, after 
the men, by pushing at the rear, had started them. 
The are held together by very heavy chains. 

The saw mill is a sort of supplement to the Palace 
of Mechanical Arts, to which I have given the simple 
name Machinery Hall, and logging camp, called the 
Michigan Outdoor Exhibit, seems a natural adjunct to 
the mill. Interesting and unique as they are, com- 
paratively few people find their way to them, if I may 
judge from the numbers who visited them when I did. 
They deepen the impression which one gets at every 
hand that the Fair represents untiring energy, mar- 
velous ingenuity, and the accumulative thought of 
many centuries. 

A New YorUer's Impressions of t?ie WorlcPs Pair. — 
Having spent nearly a day in obtaining a general view 
of the grounds and buildings, by the aid of the electric 
launches and one or two rides around on the Inter- 
mural electric railroad, and familiarized one's self with 
the geography of the place, the question is asked of 
persons who have spent two months or more on the 
Fair grounds, What is the most interesting building 
to enter and see first ? The reply is in the shape of 
another question. What subject are you most inter- 
ested in, as we have a wonderful variety of things to 
see ? Such is really the fact. But something of 
special interest will be found in every building. 

As the visitor is brought to the Fair by the aid of 
steam, naturally the development of this perfected 
method of transportation leads one to inspect the ex- 
hibits in tbe Transportation building, which stands 



near the Sixty-fourth Street entrance, one of the best 
in the Fair because of its great width. 

To see in one building the remarkable variety of all 
sorts and forms of railroad, carriage, marine and prim- 
itive appliances for transportation from all parts of 
the world is to gain a vast amount of information in 
an incredibly short time. One day can be most profit- 
ably spent here. If the south end of the annex build 
ing is entered first and a northward direction followed, 
traveling east and west through the long lines of ex- 
hibits, a most instructive sight, illustrating the pro- 
gress of railroad building and railroad construction, 
will be seen. 

From the primitive mountain wood railway, made 
of round wood poles placed end to end, and a rough 
car, with grooved wood wheels, scarcely a foot in dia- 
meter, to the magnificent Pullman palaces, is but t. 
step. Yet one sees the various degrees of improve- 
ment as naturally as if there had been some general 
design. 

When the use of iron is begun for the manufacture 
of rails, they are about two feet long, resembling very 
much a east iron grate bar spiked to cross ties of wood 
at short intervals. Comparing these with the mam- 
moth steel rails 100 feet long now used by the Pennsyl- 
vania Railroad is a great jump forward. 

There are notable exhibits also of the modern con- 
struction of railways in different countries, showing 
quite a variety in roadbeds and the use of metal ties 
instead of wood. In some countries the joints of the 
rails are supported on stone. 

Next in interest is the fine display of American lo- 
comotives of all types and styles; the new mammoth 
machines of the triple expansion style, being in opera- 
tion by means of compressed air, attract many visitors 
and are the admiration of all, showing the skill and 
perfection America has reached in this branch. 

Probably never will such a collection of locomotives 
again be seen. Adjoining the American exhibit are the 
German locomotives and cars; the latter are elegant 
specimens, and a drawing room car, open from end to 
end like American cars with a center aisle, is very luxu- 
rious. The sides above the seat line are nearly all plate 
glass, extending to the top of the car. Instead of hav- 
ing wire baskets overhead j ust under the roof of the 
car to hold light luggage, the back of the seat at each 
end of the seat is extended upward in the form of a 
light plated metal pillar high enough to be out of the 
way of the head, and which supports a box-shaped 
wire basket extending crosswise to the length of the 
car. The car was about a- third shorter than the 
American ears. The German locomotive has the ec- 
centric and valve gear arranged on the outside of the 
driving wheels instead of underneath, and under the 
boiler, as in this country. It is kept brightly polished 
and gives the locomotive more the appearance of a 
complicated machine than it actually is. They are 
very solidly built and the workmanship is of high 
order. A model of a steam carriage built by Sir Isaac 
Newton in 1680 is especially interesting. A collection 
of some twenty or more full sized models old style loco- 
motives, exhibited by the Baltimore & Ohio Railroad, 
rivets the attention and illustrates perfectly the evo- 
lution of the locomotive. 

In connection with this exhibit, on a long screen or 
division wall are hundreds of large photograpIiS of 
scenery on the line of the road. The English locomo- 
tives present a striking appearance, being built very 
solid and with a single driver wheel, usually nine feet 
in diameter. There were two on exhibition and they 
attracted much attention. The French and Belgian 
locomotives are by themselves in the main building, 
but displayed no special peculiarity other than fine 
finish and massiveness. In almost all of the foreign 
locomotives the use of the American cab for the better 
protection of the engineer from weather, etc., was 
noticeable. In vestibule trains and automatic brakes 
the United States is ahead of all other countries. 

Bej'ond the Great Britain exhibit cars and devices 
of various kinds are shown, including many styles of 
switches. There is a special heating and lighting car 
used on one of the roads leading out of Chicago, capa- 
ble of supplying a train with 300 lights. In one end of 
the car is a dynamo and special steam engine, while 
the other contains a boiler for furnishing steam to the 
engine and for heating the train. 

The modern helps for building railroads are shown, 
including steam shovels, cranes and dump cars. The 
novelty of the latter was in the pneumatic attach- 
ment underneath on the truck for automatically dump- 
ing the platform. The old-fashioned way in building 
an embankment is for men to run along by each car 
and upset it, one at a time. The new way is to have a 
train of construction cars connected with a special air 
pipe and enable the engineer with one turn of a faucet, 
by means of compressed air, to actuate all the car 
platforms at once, throwing them at an acute vertical 
angle, then, when the dirt is discharged, iiinother move- 
ment of the faucet brings the platform back to a hori- 
zontal position. 

The development and utility of compressed air as 
applied to railroad appliances is one of the special 
features shown in this building. Tbe Ki^tip of air 



brakes all connected up, shown by the Westinghouse 
Company, was quite interesting, and its application to 
freight trains of 100 cars was demonstrated. By cer- 
tain appliances in the locomotive the engineer can 
throw the brakes on all of the cars at once, or can ap- 
ply it to certain cars on the train. 

In connection with signaling and switching appara- 
tus, compressed air is shown to be a most important 
factor in facilitating work and saving time. 

The great snow plows used in clearing the tracks on 
the long continental lines, looking like huge houses on 
wheels, are particularly instructive. 

Electric street cars, cable cars, an ammonia car, and 
other similar vehicles are shown in considerable 
variety, while wagons, carriages, etc., are very numer- 
ous. In the north end of the main building are speci- 
men one boss shays, a carriage Daniel Webster is 
said to have used, a Spanish vehicle as used in Cuba, a 
Mexican cart and a Japanese jinricksha. Marine 
methods of transportation are shown in the main hall, 
including models of all sorts of vessels and a section 
of one of the great American steamships. In the gal- 
lery are bicycles of all descriptions and numerous 
models of canoes, boats and canals, including a model 
of the celebrated Forth Bridge. 

Even in one day's visit to this building, there will 
be much that one will overlook. The royal gilded 
carriage of a Brazil emperor and the Lord Mayor's 
coach, of London, are interesting to see. Mexico sup- 
plies a model of a Mexican on a model horse, dressed 
in most elaborate saddle harness. 

The perfected English systems of railroad signals 
and switches are also shown in actual size, and Ameri- 
ca's great.Bethlehem Iron Works shows examples of 
workequal in magnitude and perfectness of forging 
to the work made by the celebrated Krupp. The full 
sized model of their immense steam hammer is one of 
the prominent objects in the main hall. Everybody 
should visit this building, and everybody who does, 
brings away thoughts of the wonderful progress that 
has been made in transportation and admiration 
of those who suggested the idea of getting together 
such a surprising and comprehensive exhibit. In our 
next other notable exhibits will be treated of. 

The total number of paid admissions during the 
month of August was 3,515,493, and the total number 
to date (September 36) 13,831,597. 
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Science of Nutrition as Xlxemplifled at tbe 
\¥orId's Columbian Exposition. 



BY H. C. HOVEY. 



In the midst of the Revolutionary war, at a time 
when our fathers were in danger of starvation, a man 
emerged from a New England village, whose experi- 
ments have done more than those of any other savant, 
or possibly than all other efforts combined, to find the 
exact combination of materials and methods that shall 
give both to rich and poor the most wholesome and 
palatable food for the least cost. The Yankee name of 
this great reformer wasJBenjamin Thompson, a farmer 
boy, a shop clerk, a school teacher, a soldier, a states- 
man, a philosopher, a nobleman, but above all, a 
cook. The name by which he is best known is that of 
the Count Rumford, a title chosen by himself from the 
name of the American town where he had formerly re- 
sided ; but the rank was conferred by the Holy Roman 
Empire. His essays on the " Science of Nutrition," 
published by the American Academy of Arts and Sci- 
ences, contain the results of his costly and elaborate 
experiments in London, Munich, and elsewhere. He 
tells us that he was led to his peculiar line of research 
by observing that the Bavarian soldiers, who were re- 
markably strong and healthy men, and very fond of 
eating, contrived to live on very small sums of money, 
and yet enjoyed savory, nourishing, and highly palat- 
able food. If they could do this, he reasoned that the 
secret of the art was " as important as anything that 
could employ the attention of the philosopher." To 
give an idea of the energy and magnitude of his ope- 
rations, the fact is stated that he once had 3,600 beggars 
and outcasts arrested by the military patrol of Munich 
and transferred to an industrial establishment, where 
he could try his plans for making them healthy and 
happy. 

In honor of this philanthropist the Rumford Kitchen 
is named at the World's Fair, where are exhibited 
models of his inventions, a complete library of his 
works, as well as much general literature on the appli- 
cation of science to cookery, a kitchen laboratory with 
all needful apparatus and utensils, and charts and dia- 
grams illustrating culinary methods. Nothing is 
cooked for the sake of being sold ; but samples of food 
are prepared and served at cost at a limited number of 
small tables. The meals thus offered are so popular 
that those are fortunate who manage to get a seat by 
patient waiting. Menus are printed giving ten stand- 
ard luncheons from which a choice may be made for 
the day. There is a printed table giving the cost of 
the raw materials at majket prices. The food values 
of the various dishes are also stated, giving the weight 
in grammes of the proteids, fat, and carbohydrates 
contained in each meal, and the resulting calories. So 
many scientific terms perplexed nome of the customers. 
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A well-dressed lady remarked to the writer that it was 
well enough to tell people how many proteids and the 
like could be seen in food by the aid of the microscope, 
but for her part she preferred not to know that they 
were there ! 

As an example standard luncheon No. 2 weighed 20 
ounces, and included ten ounces of escalloped meat, 
four of bread, seven-tenths of an ounce of butter, and 
five ounces and three-tenths of apple sauce. This re- 
presented in grammes, of proteids 32'2; fat 26'8; carbo- 
hydrates 138 '8 ; calories 942 '5 ; and the cost of raw ma- 
terials was six cents, while the price asked for the pre- 
pared luncheon as served was thirty cents. This in- 
teresting exhibit of domestic science is under the di- 
rection of Mrs. Robert H. Richards and Mrs. J. J. Abel, 
M.D., and is in connection with the Bureau of Hj'giene 
and Sanitation, as part of the Massachusetts exhibit. 
The ladies named give more ample details of their pur- 
pose and methods in " The Story of the New England 
Kitchen," a pamphlet full of new and valuable in- 
formation concerning experiment stations in Boston. 

Immediately next the Rumford Kitchen is a similar 
institution known as the New York Cooking School 
Exhibit, under the personal direction of Miss Juliet 
Corson. This lady, so far as is known, was the first 
person in America to give cooking lessons as part of 
the curriculum in the education of girls. The writer, 
therefore, regarded it as a privilge to hear what she 
had to say concerning the subject under consideration. 
To begin with, however. Miss Corson paid due tribute 
to the diet kitchens founded during the war, at Wash- 
ington and elsewhere, by Mrs. Annie Wittenmeyer, 
which revolutionized the preparation of food for the 
sick and wounded in our military hospitals. Mrs. Wit- 
tenmeyer also published a book on the subject with 
special instructions for army nurses. But this work was 
to meet an emergency, and was accordingly transient. 

Some twenty years ago, when the hard times follow- 
ing Black Friday made it difficult for many people to 
secure the ordinary comforts of life, Mr. James Gordon 
Bennett, Jr., started soup kitchens in New York City. 
He hired Rannhofer, Delmonico'scAe/, to manage them, 
on the principle of securing for poor people the best 
food at the lowest cost. At about the same time, or 
perhaps the previous year, certain prominent society 
women, among whom were Mrs. Judge Roosevelt, Miss 
Amiie Newcomb, Mrs. A. M. Palmer and Mrs. S. C. 
Courtney, formed a training school for women in Miss 
Corson's residence in the old Rutgers block. Wheeler 
& Wilson gave them a number of sewing machines 
and also a cash donation. Work was obtained from 
the clothing stores, which was given to poor womeuiat 
a fair price. Proofreading, shorthand, bookkeeping, 
etc., were taught gratis. The school was afterward re- 
moved to rooms at 625 Broadway, and at a later day to 
47 East Tenth Street, where the rent was generously 
paid by Mrs. Elizabeth Thompson. From this point 
the work became popular, and all New York stood 
ready to help it forward. 

In 1873 Miss Corson, who was both secretary and 
manager, got hold of the lectures that had been given 
at the London Exposition by Dr. Buckmaster on the 
chemistry of cooking, and resolved to try them in her 
training school. She first negotiated with an ex-cook 
of Governor Tilden's, a Frenchman, and as an experi- 
ment ordered him to prepare for four ladies a simple 
lunch. Such was this chef's idea of a frugal repast that 
the bare materials cost over $17. That would never 
do, and on further inquiry they found a highly trained 
French cook who also had proper notions as to econ- 
omy, and they employed him to teach all who came 
for the purpose, rich or poor, how to cook all kinds of 
food, coarse or fine, delicate or common. The ladies 
themselves meanwhile studied the subject with great 
zeal, and Miss Corson traveled extensively, investigat- 
ing local methods everywhere in their economical, san- 
itary and scientific relations. At their suggestion, in 
1878-79 the United States Bureau of Education sent 
out circulars requesting from all sources all available 
information, and thus gained a mass of knowledge 
subsequently embodied in a cooking school text book. 
Under the auspices of Hon. John Eaton, United 
■ States Commissioner of Education, and encouraged 
by Mrs. President Hayes, Miss Corson gave a series 
of lectures and practical lessons in Washington, 
D. C, attended by women of all classes, as well as 
by the girls in the high school and other institu- 
tions. Then the Ladies' Educational Association, of 
Montreal, under the patronage of the Princess of 
Wales, invited Miss Corson to do similar work there. 
The result was that scientific cookery was made a 
regular part of the education of girls in the public 
schools, in which they were examined as in other 
studies, and graded according to their proficiency. 
The next city where this plan was adopted, under 
the instruction of the same indefatigable teacher, 
was Oakland, Cal. During the last decade there 
have been numerous cooking schools originated by 
her in Chicago, Cleveland, St. Louis, Philadelphia, 
Baltimore, Hartford, Concord and Washington, as 
well as in the State Charities Hospital on Blackwell's 
Island, the city hospital of Brooklyn, and various 
other hospitals and sanitarinms. 



When it was proposed to have a model cooking 
school at the World's Fair, Mrs. Potter Palmer wrote 
to Mrs. J. S. T. Stranahan, of Brooklyn, vice-presi- 
dent of the New York State Board of Lady Managers, 
who suggested what has since taken shape as the New 
York State Cooking School Exhibit, under Miss Cor- 
son's personal direction. Here are shown daily, from 
10 A. M. to 4 P. M., the best scientific and practical 
systems formulated as the result of twenty years' ex- 
perience and investigation. Women are especially 
invited to use this opportunity to introduce novel 
methods of kitchen work and inventions in culinary 
art. 

The " Corn Kitchen" is still another exhibit of the 
same general nature, though more especially intended 
to show the many uses of corn as a food. This is un- 
der the direct auspices of the State of Ulinciis, and is 
located on the second floor of the Woman's building. 
Mrs. Sarah T. Rorer, from the Philadelphia School of 
Cookery, has charge of it, and in addition to corn 
cooking, aims to illustrate every kind of kitchen work. 
Her lectures are so popula.r that the guards often 
often have to break the crowds that gather around 
the doors after every seat has been taken. The fol- 
lowing order is observed : Monday, soups and other 
dishes, with meat for a basis; Tuesday, bread made with 
yeast; Wednesday, pastry, plain and fancy; Thursday, 
poultry, including dressing as well as cooking; Friday, 
waffles, johnny cakes, and all kinds of quick bread ; 
Saturday, desserts of every description. The rules re- 
quire that something about the use of corn must be 
taught at each lesson. Around the hall are arranged 
difiterent articles regarded as desirable for household 
use, including novel forms of cook stoves, heaters, 
etc. 

Mrs. Rorer has also a training class of girls between 12 
and 16 years of age. It is limited to twenty pupils, 
and is free, five days a week, for one month ; after 
which another class takes its place. Any girls may 
apply, regardless of family influence, race, color, or 
condition ; the first applicants that come being taken. 
During the month they have passes admitting them 
to the Fair grounds. While in the general lectures 
Mrs. Rorer and her assistants do the cooking in the 
presence of the audience, the girls in the training classes 
have to do all the work themselves under the direc- 
tion of the instructor. Though dealing mainly with 
methods, much valuable information is given con- 
cerning muscle food, brain food, hygiene, domestic 
economy, and the proper management of the home. 
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W^here did Oxygen Come From? 

It has often troubled philosophers to tell whether 
there is oxygen on the sun or not, but the late Mr. 
Proctor was of opinion that there is. Perhaps he was 
right ; but on the strictly evolutionary basis, if Dr. T. 
L. Phipson is to be believed, he is wrong. Investigat- 
ing the matter from the biological point of view, he 
observed that micro-organisms "manufactured oxy- 
gen," although they were not supplied with it. He 
also grew plants in an atmosphere of pure carbonic 
acid gas or a mixture of that and nitrogen, or in pure 
nitrogen alone with a root feed containing CO2, he 
found that oxygen was gradually "manufactured." 
There is nothing very startling in that; in fact, it is 
entirely according to the Chemical Hoyle and biolog- 
ical precedent ; but Dr. Phipson takes us back to the 
primitive ages of the globe, when there was no free 
oxygen upon it — because, he explains, there are now in 
the earth's crust matters which are oxidizable, and 
would have been oxidized during these far-back ages 
if there had been free oxygen to do it. So we arrive 
at the conclusion that there was at one time an 
oxygenless atmosphere. Where did the oxygen come 
from? Dr. Phipson replies that the oxygen of the 
atmosphere is the product of vegetable life, and "into 
the primitive atmosphere of nitrogen plants have 
poured oxygen, year after year, for countless myriads 
of ages, until it has attained the composition which it 
has at the present day." 



Cure for Snake Hlte. 

To the Editor of the Scientific American : 

From time to time I see in the papers recipes for cur- 
ing the bites of poisonous snakes, recommended by 
medical and other people. In California, where I come 
from, we have occasion at times to treat animals for 
the bite of the deadly rattlesnake. I have seen two 
kinds of herbs used, one is called in Spanish " la golon- 
drina " (the swallow), growing in the most arid plains ; 
the other is the rattlesnake weed. Both are very effect- 
ive, but it is not every one who can tell them, even 
when at hand. What I know from my own experience 
to be an infallible cure is the gall of the snake itself. 
One drop of it on the wound will effect a cure, even 
when inflammation is far advanced. I have seen a dog 
treated whose head had already swollen to twice its na- 
tural size, and it cured him almost instantaneously. 
The gall may be preserved in alcohol, or even dried, re- 
quiring in the latter case only to be moistened ; even 
saliva alone between two stones will do. (I have seen 
a case of this kind.) If preserved in alcohol, of course, 
the whole bag of the gall is put into the liquid entire. 
If true of the rattlesnake, and, as I said before, I know 
it is infallible from my own experience, it is probably 
true of all other poisonous snakes, and might it not be 
true in the case of the rabies, that the gall of the ani- 
mal would cure the bite ? 

When at college, in London, the teacher in French, 
who had been a Spahis in Algiers, assured me that the 
Arabs cured the sting of the scorpion by mashing the 
scorpion and applying it as a poultice on the wound. 
This I have never seen tried, however. 
Mexico, Sept. 8, 1893. E. F. De Cblis. 



Transparent Iieather. 

According to the Magasin Pittoresque, transparent 
leather may be manufactured as follows : 

After the hair has been removed from the hide, the 
latter, tightly stretched' upon a frame, is rubbed 
with the following mixture : 

Glycerine {26° B.).... 1,000 parts 

Salicylic acid 2 " 

Picric acid ■ 2 " 

Boric acid.. 35 " 

Before the hide is absolutely dry. It is placed in a 
room which the rays of the sun do not penetrate, 
and is saturated with a solution of bichromate of pot- 
ash. When the hide is very dry, there is applied to its 
surface an alcoholic solution of tortoise shell, and a 
transparent aspect is thus obtained. 

This leather is exceedingly flexible. It is used for 
the manufacture of toilet articles, but there is noth- 
ing to prevent it from being used for foot gear, and, 
perhaps with fancy stockings, shoes made of it would 
not prove unpleasing to the sight. They would at 
least have the advantage of originality. 



Increasing tlie Temperature of Steam. 

Some short time ago, it was suggested by Lord 
Rayleigh that the efficiency of the steam engine might 
conceivably be increased by adding some salt to the 
water in the boiler, which should have the effect of 
raising the boiling point of the solution. The idea 
sought to be conveyed was that the initial temperature 
of the working fluid might be thereby increased ; 
thus providing for a larger range and a greater 
fall of temperature between the boiler and the con- 
denser. 

Certain critics objected to this proposition that to 
raise the boiling point of an aqueous solution does not 
necessarily imply a corresponding elevation of the 
temperature of the evolved vapor, which is simply that 
of water, and must accordingly possess only the temper- 
ature corresponding to the pressure. A number of ex- 
periments to determine the temperature of the steam 
arising from a boiling salt solution have been made 
from time to time ; but the results have been of a con- 
flicting character. The difficulty of arriving at trust- 
worthy results in this class of experiments consists in 
the circumstance that, while the walls of the steam 
chamber must be at a temperature higher than that of 
boiling water, and yet below the temperature of the 
solution, a sufficient quantity of steam must be evolved 
to insure that these walls shall not exercise any 
appreciable cooling effect upon it. These desiderata 
are claimed to be all satisfied by an arrangement devis- 
ed by Professor Sakurai, of the College of Science of 
the Imperial Japanese University, by the aid of which 
it has been determined that the temperature of the 
steam escaping from boiling aqueous solutions of such 
salts as calcium chloride, sodium nitrate, and potassium 
nitrate is exactly the same as that of the solution 
itself. This is a corroboration of Lord Rayleigh ; but, 
whether the fact is of any material service to mechani- 
cal engineers remains to be seen. 



The Ne^v morgan Iilner EI Cld. 

The new freight steamship of the Morgan line El 
Cid has just completed her maiden voj'age between 
New Orleans and New York, breaking all maiden 
records, her time being 4 days 2 hours and 15 minutes 
from bar to bar. Her average speed was 16^ knots per 
hour, and her greatest run in one day 450 miles, which 
is certainly very creditable for an American-built coast- 
wise steamer. El Cid was built by the Newport News 
Shipbuilding Company, of Newport News, Va. She is 
406 feet long, beam 48 feet, and registers 4,500 tons. 
Triple expansion engines drive the 18 foot four-bladed 
propeller, the shaft measuring 16 inches in diameter. 
The boilers are three double-ended Scotch boilers, 26 
feet 6 inches in length by 13 feet 10 inches in diameter. 
The vessel is lighted by 112 incandescent lamps. The 
pilot house is fitted up in a luxurious manner. 



The Weed boiler, which was described in our issue 
of Sept. 23, is made in such small sizes — J^, J^, and 1 
horse power — as to render it admirably suited for a 
great deal of amateur work. That it is so employed 
to a large extent is probably a leading considera- 
tion of its makers, Messrs. A. J. Weed & Co., of 10(5 
and 108 Liberty Strecst, New York, in making safety 
and durability the first consideration in its construc- 
tion. 
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A WISE ROPE TBAHWAT OPERATED AT THE FAIR. 

Visitors at the World's Columbian Exposition who 
pass near the southwestern comer of the Mining build- 
ing instinctively stop a few minutes to watch the suc- 
cession of buckets that pass up and down two over- 
head wires stretched from a raised platform near the 
comer of this building to a spot near the Sixty-fourth 
Street entrance to the Exposition grounds. These 
buckets come and go with the persistent regularity of 
clockwork, and what adds interest to their passing is 
the fact that early in the day they transfer diamondi- 
f erous ground from the store yard at the distant ter- 
minal to the Mining building, whence it is transferred 
to the crushers which operate daily in the South Afri- 
can diamond exhibit in this building. 

This conveyor, or, as it is more properly termed, wire 
rope tramway, forms part of the exhibit in the Mining 
department and was installed by the Trenton Iron 
Company, Trenton, N. J., to exploit its latest im- 
proved device for transporting ores in mining opera- 
tions and for similar uses. It is what is called the 
" Bleiehert " system of wire rope tramway. A pe- 
culiarity of this particular plant is that it works back- 
ward, that is, most of the actual work it does consists 
in carrying ore from outside into the level under the 
Mining building, instead of bringing ore out, as would 



ably smaller in size than the other, as it is put to much 
less strain, thus saving materially in the cost of con- 
struction. Such cables as are used for this purpose 
stretch about one inch in one hundred feet, but this 
stretching is readily overcome by the use of tension 
devices at each end, and in lines that are several 
miles long by having tension stations at necessary 
intervals. 

The buckets or cars or whatever form of carriages 
are used are suspended from the stationary cable by a 
truck which runs on this cable as on a rail. Below 
this cable is a second and smaller one which is called 
the traction cable and which transmits motion to the 
buckets. In this World's Fair plant electricity fur- 
nishes the motive power. Gearing on the motor shaft 
works in a worm wheel and reduces the speed to the 
desired point. At each end of the tramway is a large 
sheave around which the traction cable passes, and 
this sheave is so arranged that the tension of the cable 
can readily be regulated. Whenever it is desired to 
attach a bucket to this cable, a patent grip lug de- 
signed for this special purpose is attached to the cable 
and this lug is grasped by a simple locking device on 
the bucket support. Another lug is placed on the 
cable about one hundred feet ahead, the purpose of 
this being to automatically ring a bell as it reaches 



itself and records its passing, so that the number of 
loads and weight of each load can be known. 

The other terminal is constructed the same as this 
one and is provided with all necessary conveniences 
for loading and unloading the buckets, switching them 
to whichever track is desired and forwarding them 
again on their journey without undue delay, the only 
difference in this plant being that power is applied at 
this end in the World's Fair plant. When there is 
little or no delay in handling the buckets at either 
end, they simply run around a track suspended on the 
terminal framework and are started on their return 
journey by the attendant in charge. The buckets are 
attached so firmly to the tension cable by means of 
the grip lugs that the tramway Can run up or down 
the steepest declivity without risk of upsetting. On 
some lines that have been built so much momentum is 
secured by the cars running down the line that suf- 
ficient power is obtained to return the buckets, so that 
only a nominal amount of power, if any, is needed to 
operate the tramway. 

It has been found in ordinary use that the most 
economic speed to run this tramway is from three to 
four miles an hour, and when an increase of traffic is 
desired it is obtained to better advantage by increas- 
ing the number of buckets than by increasing the 
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ordinarily be the case. Nevertheless, its working powers 
are fully demonstrated. 

The accompanying illustration represents the tram- 
way as seen from the receiving end in the ore yard be- 
fore referred to. From this yard the line runs along- 
side the tracks of the railway terminal station yard, 
then passes over the Intramural Railway at a sufficient 
height to escape any possible danger from passing 
trains, and terminates at the raised platform at the 
Mining building, giving a total length of about 1,000 
feet. The supports of this tramway could, if desired, 
be made of wood, but iron ones of the type shown in 
the illustration are preferable for many reasons, and 
these supports vary in height according to the profile 
of the ground passed over and to' the surface traffic. 
Most of the supports in this plant are from 15 to 20 
feet high, but at the Intramural Railway they are 
nearly twice this height, in order to pass above it a 
sufficient distance. Two stationary cables are used 
for the buckets or cars to run on. These cables are 
stretched taut from support to support and they vary 
in size, according to the weight of loads to be carried 
and to the length of spans. Under ordinary circum- 
stances supports are from 150 to 300 feet apart, but 
where the country is very irregular and bisected by 
ravines and gulches, as is frequently the case in min- 
ing regions, the spans become at times very long, in 
some cases reaching 1,000 and even 1,500 feet; and 
where loaded cars pass down on one cable and return 
on the other empty, the return cable can be consider- 



the loading or discharging point and to notify the man 
in charge that the bucket is just behind. 

The illustration represents a bucket on the station- 
ary cable at the right hand and approaching the ter- 
minal. As this bucket passes down the incline the lug 
ahead rings the bell and it follows behind until it ap- 
proaches the station. In order to load and unload, it 
is most desirable that the bucket should be in a con- 
venient location and at the proper height from the 
ground. In order to accomplish this a hanging rail is 
used. This rail is in close proximity to the stationary 
cable, and the car is automatically switched from the 
cable upon it by means of a simple device which un- 
locks the grip the bucket support has on the grip lug 
on the cable. The momentum that the car has ob- 
tained carries it some distance on this suspended rail. 
At the right of the terminal, as illustrated, is a frame- 
work which forms the loading or unloading station, as 
the case may be. By means of a switch the buckets 
can be switched off upon the suspended rail of this 
framework and there their load can be dumped into a 
chute or car as the case may be, or on the other hand 
they can run under a chute or otherwise be loaded, 
then switched from this suspended rail onto a corre- 
sponding rail on the terminal framework, where each 
bucket automatically grips the proper lug on the ten- 
sion cable and starts ofif again on its journey. It is 
frequently necessary to know the amount of load that 
is carried, and for this purpose there is a device oper- 
ated automatically by which each bucket load weighs 



speed of the cable much above this rate. The heavy 
work falls almost entirely upon the stationary cable, 
aiid the traction cable is in a measure relieved from 
carrying its own weight, as it is suspended at intervals 
from the stationary cable, so that much heavier loads 
can be transported on a traction cable tramway of this 
kind than on a single cable tramway where the cable 
has also to support the load and carry the neces- 
sary dead weight in addition to propelling the cars 
and their loads. 

These tramways have been introduced for such pur- 
poses as carrying ore, coal, lumber, cotton, phosphate 
and other commodities for considerable distances, when 
it is desired to reduce to a minimum the cost of hand- 
ling. The tramway constructed on this system for the 
Granite Mining Company at Rumsey, Montana, is 
8,750 feet long. It has a fall of 1,297 feet and develops 
on this fall over 14 horse power. On one span of this 
line there is a fall of 850 feet in 1,800 feet or about one 
to two. A tramway built for a mining company in 
the Andes Mountains, in Peru, South America, was 
carried to its location in small pieces, no one of which 
weighed over 300 pounds, as it was transported on the 
backs of mules. This line is two miles long and has a 
fall of 4,920 feet, developing more than sufficient power 
necessary to carry back to the mines all freight, in- 
cluding water and other supplies. 

At the time this tramway was constructed, it was 
planned to have a complete mining plant in the ground 
under the Mining building, with mining machinery in 
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operation, and other mining equipment shown as in 
actual service. This plan however, was not carried 
out, chiefly from the fact that the water line is only 
two and three feet below the surface of the ground. 
There is, however, a level extending from immediately 
underneath the east terminal of this tramway under 
the Mining building to the southeast corner, and in 
this is installed a railway, the cars of which are oper- 
ated by a tail rope by means of a steam tail rope 
engine. In addition to this tramway and the equip- 
ment in the mining level, the Trenton Iron Company 
has an exhibit in the Transportation building which 
should be seen and carefully studied in connection 
with them, as wire cables of various kinds, especially 
this company's locked wire ropes and heavy traction 
cables, are exhibited together with mining cars and 
other manufactures of iron and steel. This company 
also manufactures a single track tramway, constructed 
under the Bleichert patents, which is less expensive to 
construct, but 
about the same in 
the cost of main- 
tenance and 
which has consid- 
erable less carry- 
ing capacity than 
the t wo-w ire 
system just de- 
scribed. 



LIGHT LOCOMOTIVES SHOWN AT THE 7AIB. 

This interesting exhibit includes five locomotives, 
four of them in the Transportation department, and 
one logging locomotive shown in connection with the 
Michigan logging exhibit. The engines shown do not 
by any means cover all the specialties made by the 
firm, which include compressed air locomotives for 
mines and for street- railways, steam locomotives for 
underground luse, several varieties of suburban loco- 
motives, plantation locomotives of different types, 
steel and furnace work locomotives for service close to 
converters, coke oven locomotives, shifting locomo- 
tives, etc. 

The five locomotives shown are of the regular com- 
mercial grade made by the firm, and are adapted for 
severe service and hard usage, where the tracks are 
often rough and badly laid, with grades and curves 
excessive, and where the work is frequently carried on 
continuously by different shifts of men. This has 




Freaks of I^lgbt- 
nlng. 

During a recent 
thunderstorm a 
singular freak of 
lightning was no- 
ticed in the vine- 
yard of Mount St. 
Mary's College, 
near Emmits- 
burg, Md. The 
lightning first 
struck a tree and 
killed it ; the ap- 
ples at present 
hanging on the 
tree withered. It 
then passed to the 
roots of the tree 
and -tore i^> the 
ground, as' if it 
had been plowed 
for a distance of 
about twenty 
feet. It then 
struck the end 
post of a grape 
arbor, knocking a 
large piece of the 
post that support- 
ed the vines a dis- 
tance of forty 
feet. It then ran 
along the lower 
wire that sup- 
ports the vines, 
about two huu; 
dred feet, to the 
oppKjsite end of 
tue grape arbor, 
where it pulled 
out the staple 
which was at- 
tached to the 
post, knocking a 
piece out of that 
post also. On the 
way, the grapes 
that hung near 
the wire were in- 
jured, so that they 
withered on the 
stem. The grapes that hung higher up were less 
damaged. The same effect, in a less degree, was pro- 
duced on two adjacent arbors running parallel to the 
one just mentioned, one on each side of it, at a dis- 
tance about thirty feet. 

^ < • I » 

Tbe Cbarleston Harbor Improvements. 

The improvements in the harbor of Charleston, S. 
C, are beginning to show a marked increase in the 
depth of water in the channel, says the Southern 
States. Important progress has been made in the 
work on the jetties, and in the Swash Channel on July 
7 the depth of water at low tide at the entrance was 
15 '9 feet, and at the inner shallow spot 15'7 feet. Add 
to this five feet of water, caused by the rise of tide, 
and it figures up 20 '9 at one point and 20 '7 at the other. 
With a strong east wind, which is often blowing on the 
bar, the tide rises at least a foot higher, making the 
water 21 "9 feet and 31 '7 feet, respectively. The dredges 
are working at the mouth of the channel and are exca- 
vating 2,000 cubic yards of sand daily. 
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necessitated the use of the best materials, the making 
of parts strong, without clumsiness, and the utmost 
simplicity of construction. Among characteristic items 
differmg from common practice are the following : 

1. Hanging cross heads of steel, specially designed 
for replacing gibs, and lining up by removal of plate 
only. 

2. Specially constructed spring piston rings, sprung 
into grooves, and piston head solid, except lightening 
core, with rod riveted in, so that no bolts or nuts can 
come loose, need adjustment, or break ; the rings are 
first rough-turned, then a piece removed, then clamped 
and turned to true circle, causing them to press out 
equally, giving wearing surface always conformed to 
cylinder. 

3. The links are skeleton style of casehardened mild 
steel, and will outlast objectionably heavy links. Lost 
motion can be taken up easily, and casehardened steel 
pins and thimbles are removable throughout, even the 
link saddle bearings being fitted with thimbles. 

4. Tires are bored taper, and pressed on tapered cen- 



ters, and can be taken off and renewed without a 
wheel press, and cannot come loose. 

5. Driving box brasses (unless otherwise desired) are 
in sections, and can be put in place without a press. 

6. All wearing brasses are made of ingot copper and 
tin, as hard as can be made, no scrap being used. 

7. Cylinders and driving wheels are made of specially 
selected close and hard charcoal mixture oT metal, no 
scrap being used. 

8. For the smaller engines extra strong frames and 
bumper attachments are necessary, as these locomo- 
tives are used very roughly, especially in steel works 
and similar service, where solid heavy cast iron cars 
are used ; it is also desirable to have these engines as 
narrow as practicable, as side room is usually limited. 
These conflicting requirements are met by flattening 
and deepening the frames at each end, securing ex- 
treme strength in the direction of heaviest strains. 
The bumper angle irons are extra heavy and well 

secured, and when 
desirable the 
bumpers are 
backed up by a 
cast tool - pocket 
between the 
frames, combin- 
ing convenience 
with the strong- 
est possible brac- 
ing, and not in 
the way, like the 
ordinary front 
braces bolted to 
the smoke box. 

9. Pony trucks 
are a special de- 
sign, adding a 
rolling motion to 
the radial, pivot- 
al, and sw^ng mo- 
tions of the Bis- 
sell type of truck, 
so that curves 
otherwise imprac- 
ticable are easily 
passed. 

10. P i r e b o X e s 
are made with 
sides and crown 
of one piece, 
avoiding two riv- 
eted seams, mak- 
ing a stronger fire- 
box and diminish- 
ing formation of 
scale. 

11. Rivets are 
hand riveted by 
special process, 
m ak i ng both 
heads alike and 
equally strojig. 

The special 
points of excel- 
lence claimed for 
the Little Mogul, 
shown at the top 
of the picture, in- 
clude adaptabili- 
ty of design to 
railroads of light 
character, admit- 
ting rails of 35 
and 40 pounds per 
yard, and curves 
15 to 30 degrees. 
Such roads are 
used for logging 
where the dis- 
tance and the 
traffic are consid- 
erable, for mining 
districts, and for local purposes of all kinds, and can 
be operated at a good profit while developing new 
countries, where heavily equipped roads would not 
begin to pay for years. Its construction is marked 
by simplicity of details and general arrangement, and 
freedom from complications. Strength and durability 
are secured by intelligent use of materials, and its 
practical eflBciency is secured by a large firebox and 
abundantly large boiler. The valve motion is planned 
for quickness and promptness, and adapted for pas- 
senger service at high speed, as well as for freight 
service at slower speed. Flexibility is secured by a 
complete system of equalizing, and by special design 
of truck, in combination with advantageous distribu- 
tion of weight, combining power with ease on the rail, 
and easy curving and steady motion. 

The "Midget" is of a style used by various manu- 
facturing establishments, such as steel and iron mills, 
where small car loads of material are to be carried 
everywhere throughout the works with quickness and 
ease. It does the work of ten to thirty animals. As 
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shown in the Exposition, this engine is blocked up on 
a platform and run by compressed air. The utmost 
power is secured by small driving wheels, with a cor- 
respondingly sufficient weight, aU carried on the driv- 
ing wheels. Sharp corners are easily turned, as the 
wheel base is short, sometimes but a little over 34 
inches, in engines of this class. The engineer has an 
unobstructed view in all directions, which is desirable 
for safety when running through buildings and yards. 
All valves, levers, gauges, etc., are in easy reach. The 
cylinders are inclined sufficiently to avoid obstructions 
on the floor, and also to keep the machinery out of the 
dust. The links are also at a good height from the 
floor. The proportions of the boiler are such that 
only an occasional lump of coal is needed under usual 
conditions. This general type is built as narrow as 18 
inches and 30 inches gauge, and one regular size still 
smaller, with 5 by 10 cylinders. This locomotive 
differs from the other four of the exhibit in having 
solid chilled driving wheels instead of wheels with 
steel tires. 

The " City and Suburban " railroad locomotive is 
especially designed for light traffic where speed is 
needed, affording sufficient power, allowing the use of 
light rails and adapted to turn sharp curves in crowded 
city streets. Power is secured by as much weight on the 
drivers as is desirable for the proportions of cylinders 
to the driving wheels used, and ease of motion is 
secured by the equalizing of the driving wheels and 
the use of the rear truck. The special truck enables 
the motor to- pass with ease curves that would be 
otherwise impracticable. The boiler is of abundant 
capacity and adapted to anthracite coal or coke. The 
noise of the ordinary exhaust is avoided by a simple 
design of exhaust which converts the usual intermit- 
tent noisy action into a quiet, continuous flow. Motors 
of this class are designed to make money where the 
distance is too long and the business too light to justify 
the extra cost of any other system, while when traffic 
is heavy, as on special occasions, they can be used to 
handle the greatest number of passengers at least ex- 
pense. 

The " Contractor " is designed for a wide range of 
special service, such as contractors' work, govern- 
ment improvements, coal and ore roads, 
quarries, iron, copper, fire clay and phos- 
phate mines, industrial roads, etc. Tracks 
for these purposes are usually short, but 
with very bad curves and steep grades, 
and the work is continuous and severe. 
Power is secured by putting all the weight 
on the drivers and using small drivers. The 
wheelbase is short, so that the engine can 
pass excessive curves easily, but also long 
enough, compared with total length of en- 
gine, to avoid, to a great extent, the rock- 
ing and plunging motion common to four-wheel ma- 
chines. The machinery throughout is designed so 
that repairs, whether due to accident or wear,, can be 
made by an ordinary locomotive engineer without shop 
or special tools quickly and cheaply. 

The 'Logger" has special adaptations for running 
on logging railroads and similar service. These roads 
usually vary from 1 to 3 miles to 8 to 13 miles in 
length, and are laid with light steel rails, 16 to 30 lb. 
per yard, or sometimes with wooden rails. Power is 
secured by carrying the greater part of the weight 
on the driving wheels. These engines are designed 
for their size of cylinders, with a given length of 
haul and weight of rail, and grades and curves to get 
out a greater amount of logs per day, and be de- 
pended on to keep up their daily output for months 
at a time, without interruption, at less cost to operate 
than other engines. 

We also present an illustration of a compressed air 
mine locomotive made by this firm, but not shown at 
the Exposition, these locomotives being especially 
desirable where the ventilation is bad. This loco- 
motive may have one, two or three tanks for com- 
pressed air, to be charged up to 400 to 700 pounds pres- 
sure, and may be 4, 5 or 6 feet high, according to the 
height of the mine entry and passages. These loco- 
motives are built of different capacities, to haul from 
150 to 600 tons on a level. 

The firm make and keep in stock duplicate parts for 
all standard sizes and designs of their machines, so 
that on receipt of a telegram the required piece is im- 
mediately eshipped, which has come to be a necessity 
from the fact that their business, commercially as well 
as mechanically, is widely different from usual loco- 
motive work. Their trade is largely in single engines, 
of all possible gauges of track, for all kinds of usage, 
of greatly varying sizes and designs, aad requiring 
special modifications to secure best results in each 
separate case. Their output has increased constantly, 
and they have built over 1,500 of these light loco- 
motives for use in the various States and Territories 
of the United States, including Alaska ; and for ex- 
port to Canada, Mexico, Cuba and the West Indies, 
Yucatan, Panama, Colombia, Venezuela, Guiana, 
Brazil, Argentine Republic, Uruguay, Peru, Chile, 
Equador, Hawaiian Islands and Japan. Their export 
trade amounts to about 15 per cent of their production. 



The office of the company is at No, 543 Wood 
Street, Pittsburg, Pa. A large illustrated catalogue 
will be sent, on application, to interested parties. 



HOTTNTINO OF LABGE ANIMALS. 

BY L. L. DYCHE. 

The system shown in the accompanying views is 
called the statue method, from the fact that a statue 
is built to represent the body of the animal and over 
this completed statue or body form the skin is fitted. 
The most natural place with which to begin our de- 
scription is the animal itself. A good prime skin from 
a good animal is the first requisite for good work. The 
individual animal intended to be mounted for a speci- 
men should be well studied before and after skinning 
when this is possible. If this cannot be done, then 
some other animal of the species must be thoroughly 
studied. 

Before placing the skin on the completed statue, it 
should be thoroughly tanned. In order that this may 
be accomplished, all fat and flesh should be carefully 
removed from it. It should also be shaved down, if 
thick like that of a moose or buffalo skin, to an even 
thickness all over. A draw shave and sharp knives 
can be used, but the regular fleshing knives used by 
tanners have been productive of the best results in 
my laboratory, especially with large skins. 

The operator must know his animal before he can 
hope to produce its form in the shape of a statue. In 
order to facilitate his work he should have at hand a 
complete series of notes and measurements, giving all 
diameters, circumferences and anatomical character- 
istics of the animal. Drawings, sketches and photo- 
graphs of dead and live animals are always of great 
value. Aside from all this, the operator should know 
his animal in another way. He should know it so well 
that he could produce a good sketch or small clay 
model of it from memory. Again he should know it so 
well that he could deduce all the essential measurements 
from a single bone, especially a leg bone. No differ- 
ence what the circumstances are, he must know hi^ 
animal and know it well before he can hope for any 
success in the mounting of it. 




FOBTEB COHFBESSED AIB LOCOHaTIVE. 

With the anatomy of the animal well in hand, looked 
at both from a scientific and artistic standpoint, the 
operator is now ready for the next step, which is to 
put up the so-called framework or core of the statue. 
This will be seen to best advantage by carefully ex- 
amining the mechanism of Fig. 1. The midrib or 
body board, as it is usually called (on which the word 
Comanche is written in Fig. 1), is placed in the center 
as a backbone of strength, and roughly represents a 
vertical and longitudinal section through the body. 
This board extends from the base of the neck to the 
back part of the pelvis. A board about two inches 
thick is used in an animal the size of a horse. To the 
sides of it are fastened, in their proper places, L- 
shaped pieces, called in the language of the laboratory 
"angle irons " (see B, in Fig. 1). One end of the L- 
shaped piece or "angle iron" (made in this case from 
strap iron two inches wide and three-eighths thick) 
is bolted to the body board. The other end, which 
extends some five inches at right angles from the body 
board, has been twisted half way round and has a hole 
near the end large enough to receive the upper end of 
the leg iron. This latter has a thread cut on it which 
allows it to be securely fastened by nuts, one above 
and the other below the arm of the angle iron. The 
leg irons are bent to proper shape and the leg bones 
are fastened securely to them by means of stout cord 
and wire. This work should be done before the leg 
irons are fastened to the body board. In case the leg 
bones were not saved or have been lost, wooden ones 
are either carved to take their place or the statue is 
developed without them. 

The skull is now properly adjusted upon stout rods, 
and the pelvis ahd shoulder blades, when the latter 
are used, are put in place. Perpendicular side strips 
are fastened to the body board, and to these laths are 
nailed. This not only makes the body hollow, and 
consequently lighter, but gives size to the body, and 
saves winding on so much wood fiber or excelsior. 
Upon the proper adjustment of the framework de- 
pends the success of the mount. This framework is 
one of the most difficult things the operator has to 
contend with. In no business can it be more truth- 
fully said that "well begun is half done." Not only 
the legs, with all their bends and curves, but the 
height, length and width of the animal's body, must 
be determined at this early stage of development; 



in fact, the operator must see in this roughly con- 
structed form his animal all completed and finished as 
a perfect specimen. A knowledge of comparative oste- 
ology is almost indispensable at this stage of the work. 
The framework completed and corrected for every 
possible error, and the position or attitude of the ani- 
mal determined, the next step is to begin the devel- 
opment of the statue proper. This is done by wind- 
ing and sewing on wood fiber or excelsior. It 
takes time to become even a good mechanical winder. 
The excelsior should be wound on with an even com- 
pactness. The statue finished in wood fiber should 
be solid, and yet spring when the hand is pressed 
against it. There should be no soft places. With a 
year's practice men in my laboratory usually become 
very good mechanical winders. Figs. 3 and 3 repre- 
sent the statue in process of construction. Fig. 4 
represents the statue as finished by winding and sew- 
ing on excelsior, and should in a rough way repre- 
sent the surface contour of the body of the skinned 
horse. This rough statue is now finished in model- 
ing clay much after the fashion that a sculptor 
finishes a statue. The first coat of clay is, however, 
put on in a thin pasty condition and rubbed into the 
excelsior. Without anatomical knowledge and skill 
the operator cannot hope for much success either 
with the rough statue or the finished clay model. 
Fig. 5 represents the statue all finished in clay ready 
for the skin. The skin h»,s been kept in tan liquor 
for at least six months, and is thoroughly flexible and 
soft. Fig. 6 shows the process of putting the skin on 
the complete statue of the horse Comanche. The 
skin is sewed up, commencing at the feet. Two 
needles are used, and the stitch might be called the 
double baseball. 

As each leg is sewed up,, care must be taken that 
clay is filled in wherever necessary to bring out each 
anatomical development. The work of sewing is 
finally completed, but the horse is still a sorrowful 
looking specimen. While the clay is'yet soft the small 
anatomical details characteristic of the animal must 
be carefully worked out. The feet, joints, flanks, 
shoulders, ears, muzzle and eyes take days and some- 
times weeks of painstaking labor to give them that 
delicate touch of ease and grace seen in the 
living, biPeathing animal. Too much pains 
cannot be ta]sen with the head. It is fre- 
quently k-ept wrapped in damp blankets (or 
two or three months, while the minute ana- 
tomy of the nose and eyes are being worked 
out in fine detail. A year som^imes passes 
before the eye gets its final finishing touches. 

^ < « > » 

He Could Break the Crystal. 
As a variation on the time-honored story 
regarding the perfection of control attain- 
able with steam hammers, London Tit Bits gets off the 
following : 

" I have been told," said Mr. Dubois, watching the 
great steam hammer in the rolling mill, " that a good 
hammerman can break the crystal of. a watch with 
that 30 ton hammer.'" 

"Yes, sir, " said the hammerman, "it can be done." 
" I should like to see it," said Mr. Dubois eagerly, 
feeling in his watch pocket. 

" I can do it, sir," replied the man. 
"And will you?" replied Mr. Dubois, drawing out 
his watch. "Come, I am anxious to see it tried." 

He laid his watch on the great anvil plate. The 
hammer rose to its full height, and the next instarst 
all its ponderous weight, with a crushing force which 
shook the ground for an acre round, came down on 
the watch. 

"There, sir." said the hammerman, "if you don't 
believe that crystal is broken, just step down and you 
can see it sticking to the hammer." 

Mr. Dubois swallowed a whole mouthful of lumps 
and gasped before he could speak. 

" But I forgot to say," he exclaimed, " that it was to 
break the crystal without injuring the watch." 

'■ Oh, yes," said the hammerman — "Yes, I know. I 
have heard that rubbish myself, but it's all gammon. 
I don't believe it. But you can break the crystal any 
time." 



The Chesapeake & Ohio Railroad Company have just 
inaugurated the Chesapeake & Ohio Steamship line, 
which will run between Newport News, Va., to Liver- 
pool and Ijondon. Six new steamers have been built 
at West Hartlepool and Glasgow. Each boat will 
make the round trip in about six weeks. All of them will 
be devoted to freight traffic exclusively. Newport News 
is near the Mississippi, and considerable grain from 
the Northwest can be diverted from the northeastern 
lines to the C. & O. The harbor of Hampton Roads is 
superb, and the terminal facilities of the railroad at 
Newport News are excellent, its grain elevator stores 
1,600,000 bushels, and its yard has room for 3,000 cars. 
There are seven great piers, the capacity of the export 
merchandise pier being 1,500 cars. The new vessel 
which was present at the inauguration was the Rappa- 
hannock, 370 feet long, 44 feet beam, with a gross ton- 
nage of 3,860 tons ; top speed, 14 knots. 
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I, First Iramework of statae or body form. 2 and 3. Successive stages of development. 4. Statue finiehed by winding and sewing on excelsior. 5. Statue finished in clay, ready for the skin. 

6, ProcesB of putting on the skin. 

THE WOSLD'S COLUMBIAN EXPOSITION-EXHIBITS OF MOUNTED ANIMALS. 
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A£G£NTLT PATENTED INVENTIONS. 
Engine Governor.— Robert H. 

Thoreton, Ithaca, N. Y. This is a centrifugal governor 
of very simple and durable construction, to uniformly 
and accurately govern the speed of the engine according 
to the load. It consists of a single flexible arm secured 
at one end to a wheel or arm on the main driving shaft 
of the engine and carrying at its free end a weight, this 
arm being directly connected with the valve gear of the 
engine at a point in a circle passing through the center 
of the wheel, the center of the circle being the fastening 
point of the arm on the wheel. 

Gravity Pump.— William A. Hartt, 

Tucson, Arizona Ter. This improvement comprises two 
sets of cylinders, each set containing two cylinders of 
different diameters, one set being located beyond the 
other, and connected pistons of different diameters 
traveling in each set of cylinders, while pipes of varying 
diameters and length connect the two sets of cylinders 
with each other. This pump operates automatically, 
and is more especially designed for raising water, etc., 
out of mines and reservoirs, and discharging at a lower 
point. 



Railway Appliances. 

Car Coupling.— Samuel A. Yeager 

andjWilson I. Luckenbach, Bethlehem, Pa., and Alfred 
P. Balliet, Coplay, Pa. This coupler is of the knuckle 
type, but provides for coupling in the ordinary way with 
an opposing knuckle drawhead, and also for quickly 
shifting the knuckle to convert the coupler into one of 
the Miller type, in which a spring-controlled hook is 
located near the center of the drawhead, a spring in the 
drawhead adapting the coupler for the latter use, but 
not interfering with it as a knuckle coupler. The con- 
struction is very strong, and the pivot pin and knuckle 
may be readily shifted to one side or to the central por- 
tion of the drawhead, while the locking pin may be 
readily manipulated from the sides or the top of the 
car. 

Track Jack.— Joseph McMurrin, Sho- 
shone, Idaho. According to this invention a ratchet 
slide moves upon a standard toothed on opposite sides, 
the ratched carrying spring-controlled dogs engaging the 
teeth, and the slide and the dogs having registering open- 
ings for the reception of a railroad pick or like tool. The 
device is very strong and of simple construction, and is 
especially adapted for lifting rails, being readily movable 
from place to place and ojjerated by one person with no 
other lever than a railroad pick or similar tool. 



median leal. 

Bejvch Bog.— Charles L. Bronk, New 

York City. This device comprises a bottom plate adapted 
to be screwed upon the bench and having raised ears be- 
tween which freely slides a locking dog actuated by a 
cam lever, the latter having a curved slot near its for- 
ward end, a screw stud in which engages the locking 
dog, while a screw bolt is pa^ed tiirough a central 
longitudinal slot of the cam lever to engagement with a 
threaded perforation in the bottom plate. The device is 
inexpensive, and well adapted to conveniently lock 
upon the bench a board or other piece of wood to be 
planed. 

Work Holding Clamp. —William J. 

Avey, Cincinnati, Ohio. This is a strong and readily 
adjustable device for application to and to hold the 
work in place upon wood-working machines where the 
knives work up through the table, and the wood is passed 
over them upon the table top. It comprises an edge- 
wise-held spring plate, opposite and adjustable to and 
from which are clamping rollers, while yieldingly sup- 
ported rollers engage the top of the work, and means 
are provided for adjusting both sets of rollers horizontally 
and vertically. The device may be quickly adjusted to 
different shapes, circular and straight, preventing the 
workman's hands from coming into contact with the 
cutters, and forming a convenient guide, when once ad- 
justed to one piece, for other similar pieces. 

Self-Tripping Pullet Block.— Colin 

Matheson, Eureka, Cal. This block has an open side, a 
pulley being joumaled above and another below the 
opening, the second pulley having a grooved face to re- 
ceive tiie cable and projecting cogs at its outer edge. 
The improvement is designed for use in connection with 
cabl^ for drawing logs, cars, etc., tripping the branch 
cables which carry the load directly in passing around 
curves, so that the cables may swing outward and facili- 
tate a good turn, obviating the necessity of dragging the 
cables on the ground. 

Nut Lock.— Edward E. Poole, For- 

dyce. Ark. This device comprises a washer plate through 
which the bolt passes, and provided with two slits form- 
ing a tongue and pawl in the plate, both the pawl and 
tongue being bent forward at their free ends, and both 
pointing and facing in the same direction with respect to 
the revolution of the nut. The plate is slipped on the 
bolt in advance of the nut, and the latter turned up 
against it wUl turn on past the pawl and tongue, and 
when turned home wUl be held by these parts from jar- 
ring loose and coming off. 



chine adapted to be driven over a field where the stalks 
are left lying upon the ground, and cuts the stalks into 
such lengths as may be desired to enable them to be 
plowed under. The machine has a skeleton straight- 
ening frame from which are supported hooks which 
travel on the ground to straighten the stalks, after which 
they are pressed upon by a roller which holds them 
while they are cut by a vertically reciprocating knife at 
the rear of the machine, the lengths in which the stalks 
are cut being regulated by the length of the stroke of the 
cutting frame. 



Agricultural. 

Thrashing Machine Attachment.— 

Hermann A. Stoltenberg, HoUyrood, Kansas. This is a 
device especially adapted for feeding banded grain, and 
may be attached to a machine of any size or capacity. 
It lias a series of reciprocating feed arms carrying knives, 
and a feed device consisting of a grating pivoted at one 
end and located over the arms, there being a rock shaft 
below the opposite end of the grating, the shaft and 
grating being pivotaJly connected by links, and a pawl 
and ratchet mechanism connected with the shaft. The 
bandies of grain thrown on the feed table are automati- 
cally carried forward, separated, their band^ cut, and 
the grain and straw delivered to the maclune in proper 
condition to be thrashed. 

Stalk Cutter.- William M. Mueller 
and Oskar F. Borford, Elm wood. Neb. This is a ma- 



miscellaneouB. 

Cotton Baling Apparatus. -Edmund 

M. Ivens, New Orleans, La. This is an apparatus for 
baling lint or condensed cotton direct from the gin with- 
out tramping it in the press box, and packs the cotton in 
a seven foot instead of a twelve foot box, thus lightening 
the weight of the box and shortening the travel of the 
main screw presser platen. It has a swinging press box 
with two chambers, a junior presser follower mechanism 
giving the cotton an initial pre6«ure in the receiving cham- 
ber, while a senior or cumulative pressure platen gives the 
second and final compression to the partially compressed 
bale after the box is swung to change the position of the 
cliambers, the operations in both chambers going on 
simultaneously. 

Safety Joint for Electric Con- 
ductors. — James H. Curry, Wilkinsburg, Pa. This is 
an automatic joint consisting of an insulated containing 
case, through the ends of which pass conducting stems 
forced inwardly by springs, while eliding electrical con- 
tact surfaces are arranged upon the inner ends of the 
stems and adapted to break circuit by being moved in- 
wardly past each other. Insulation is disposed of be- 
tween the conducting stems and the contacts on the one 
hand and the containing case on the other to maintain a 
I)ermanent insulation for the containing case in all posi- 
tions of the parts. The outer casing is always insulated 
from the line currents, and is never a live surface, thus 
reducing danger to line men. 

Ore Separator and Concentrator. 

—Ira F. Monell, Sugar Loaf, Col. This is an improve- 
ment on a formerly patented invention of the same in- 
ventor, and provides an effective separator and concen- 
trator of very simple and durable construction. It has 
improved means for conveniently adjusting the mechan- 
ism for bumping a depending swinging table beneath the 
belt upon which the ore is passed, whereby the concus- 
sion may be regulated according to the nature of the ma- 
terial being treated, too heavy a concussion sometimes 
shaking the mineral up into the current to be carried 
away with the sand. 

Fire Extinguisher and Alarm.— 

Edward Livingston, New Orleans, La. This is an auto- 
matically working apparatus, comprising a series of 
pipes arranged in the rooms of a building and filled with 
fire-extingoishing fluid of liquid, gaseous or compressed 
gaseous form, the pipes being connected with a supply 
tank and fitted with fusion valves adapted to open at a 
temperature of about 160° F. Connected with the sys- 
tem is a tank for generating a fire-extinguishing gas, the 
devices for generating the gas being under the control of 
the fluid contained in the pipes. The apparatus is also 
electrically connected with an alarm, located where de- 
sired, and arranged to give warning when one or more of 
the fusion valves are opened by heat 

Sleigh. ^Charles G. Regnstrom, Ish- 

peming, Mich. This is a sleigh especially for coasting 
purposes, of very light construction, with a seat having 
arms and firmly attached by rods and braces to the low 
runners. Back of the seat on each of the low runners is 
a foot rest, on which a person may stand with one or 
both feet, using one foot when desired to push or steer 
the sleigh, the seat being occupied by another. A handle 
bar connects the tops of the seat posts, to be taken hold 
of by one standing on the foot rests. 

Bridle Bit. — Herman Zahl, Momence, 

111. Two separate and independent longitudinally slotted 
side links have transverse slots at their upper and lower 
ends, the upper slots being for the cheek straps while a 
chin strap is secured in the lower slots, the bit proper ex- 
tending through the longitudinal slots and having rings 
at its ends. A simple and effective bridle attachment is 
thus formed for more readily restraining vicious horses. 

Halter Hitch.— Richg^rd H. Bacot, 

St. Louis, Mo. This is an extremely simple attachment 
to enable the straps to be quickly secured without tying a 
kuot, and so that they cannot be unfastened except by 
turning the free end of the strap into a peculiar position, 
thus guarding against accidental releasing. A link with 
projecting loop is secured to the free end of the strap, on 
which loosely slides a sleeve, having on one face a headed 
stud or button, adjacent to which is an undercut projec- 
tion or tongue 

Sole and Heel Plate.— John I. E. 

Nelson, Cedar Home, Washington. This is an improve- 
ment in footwear for lumbermen and others engaged in 
heavy work where the boots or shoes are frequently wet, 
rendering them more durable and keeping the soles to 
the desired stiffness and flrmness. It consists of a me- 
tallic sole piece, with tread shank and heel seat, the 
treads having openings for spike shanks and a spike 
plate fltting in a heel mc»tise. The metallic bottoms are 
preferably of aluminum and steel, and the tread is 
formed with corrugations or ridges, the ribbed surface 
preventing slipping when the spikes are not needed. 

Latch.— John L. Dale, Whaleysville, 

Md. This latch comprises a spring rod or bar with an 
eye or handle at its outer end where it engages the catch, 
while its inner end is held in an elongated clip, a lateral 
bent portion or stud on the rod entering an opening or 
seat in the clip. The device is of very simple and inex- 
pensive construction. 

Folding Step.- Henry J. Climer, 

Anna, 111. A simple flight of steps, to be cheaply and 
convenientiy attached to a vehicle, cars,^tc., is provided 
by this improvement, the steps when not in use being 
collapsed or folded to occupy but little space and be en- 
tirely out of the way. The steps are suspended one be- 
neath the other from a fixed step by means of flexible 
hanserst while a lever folcnimed on the vehicle extends 



beneath the lower step, whereby the steps may be readily 
opened out or folded up. 

Window Shade Supporter. — Ste- 
phen T. Stuver, Puyallup, Washington. This is an im- 
provement on a formerly patented invention of the same 
inventor for an adjustable device consisting of a sec- 
tional wire truss frame, the upper and lower wires slid- 
ing upon each other, and locking devices holding the 
sections at their adjustment. Susjrension eyes insure the 
straight hanging of the shade, and the construction is 
such that all soldering of parts together is avoided. Pro- 
vision is made to accommodate a spring roller shade or a 
curtain pole, forming a combined roller shade and cur- 
tain supporter. 

Window Bead Fastener.- Henry A. 

Green, Montrose, Col. A locking device for window 
strips is provided by this invention, comprising a bracket 
plate having ears, a clamping limb pivoted at one end be- 
tween the ears, and a pivoted locking, dog adapted to 
press on the pivoted end of the clamping limb. The im- 
provement dispenses with the uee of screws or nails in 
the bead strips of a window, affords a reliable lock which 
permits the quick release of the strips, and may be manu- 
factured to be ornamental as well as useful. 

Shutter Fastener.— August F. Gus- 

tafson. New York City. A combined latch and catch is, 
according to this improvem,ent, pivoted near the outer 
edge of the blind and operated by a pull rod or drawbar. 
The latch is spring-actuated, and is pivoted in a plate at- 
tached to the inner side of the blind, having a terminal 
catch or shoulder projecting outward from the blind 
hinge, while the drawbar has a rigid laterally projecting 
handle and is arranged in a recess in the blind, being 
also pivoted to the latch at a point between its pivotal 
point and catch. 

Seat. — George A. Ennis, Livingston, 

Montana. This is a simple and substantial seat sus- 
pended on springs in such a way as to be very easy and 
comfortable. It is especially adapted for use in a loco- 
motive cab. It may be quickly and nicely adjusted for 
height, has an adjustable back which may be held at any 
desired angle to the seat bottom, and has an arm which 
may also be adjusted vertically to suit the occupant. 

Display Rack.— Mathew R. Dickson, 

New York City. A post mounted on a suitable base has 
one or more square portions having transverse pivots on 
which turn keepers, the latter bemg each provided with a 
number of supporting arms, a spring catch locking the 
keeper in place to extend the arms horizontally. The 
device is readily foldable, and when the arms are ex- 
tended it is well adapted for the display of neckties, hats, 
etc. 

Penholder. — James B. Geissinger, 

New York City. This is a thimble device, to hold on 
the end of the finger, and has hollow walls forming an 
annular ink reservoir, there being a threaded tubul?,r ex- 
tension on the closed end of the thimble which receives 
a screw plug having a slot to receive the pen, to which a 
conducting tube leads from the ink reservoir. 

Dental Mallet.— John H. Demonet, 

Brooklyn, N. Y. This is* a device having a central shaft 
to be connected with a source of rotary motion and power 
while the shell or handle of the instrument is grasped 
by an operator, in using it to consolidate fiUings. It is a 
neat, simple, and portable device, adapted to strike a pro- 
per blow on a supported plugging tool by a rotatable 
movement of parts in either direction, and its action may 
at any time be instantly stopped when desired. 

Ticket and Change Pocket.— Mar- 
tin Ralph, New York City. This pocket is preferably 
made of cloth-lined paper, and has in one side perfora- 
tions to permit of the inspection of a coin through them, 
while its back side is formed of overlapping fiaps, consti- 
tuting receptacles in which tickets may be carried. It is 
especially intended for use at railway ticket offices, where 
it is necessary to make change often, or it may be con- 
venientiy applied to a pocket, or pocketbook, card case, 
etc. 

Cat Barrier.— George S. Niles,Brook- 

lyn, N. Y. This device consists essentially of a wheel, 
whose shaft runs lengthwise of and just above the top 
of the fence or wall. The wheel readily revolves when 
touched, so that the animal can obtain no purchase 
thereon, and cannot walk along it, in either effort being 
precipitated to the ground. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



N£W BOOKS AND PTTBLICATIONS. 

Hendricks' Architects' andBuilders' 
Guide and Contractors' Direc- 
tory OF America. For the years 
1893-94. New York: Samuel A. 
Hendricks Co. 1893. Pp. 647. Price 
$5. Index not paged. 
This work under different countries. States, and the 
towns therein gives the names of a large number of classes 
of professional men and dealers in supplies connected 
with the building industry of the United States and 
Spanish America. Thus the book starts with a section 
of over 30 pages devoted to architects alone, floing fur- 
ther through the book, we find a section of about 150 
pages devoted to carpenters and builders. In this way, 
under a great many titles, the addresses are given of re- 
presentative houses in the many trades relating to con- 
tracting and building. It is a most useful work and 
among those interested it will meet with a welcome re- 
ception. An index gives the different titles of business 
under which the names are given and the work itself, ar- 
ranged as it is alphabetically, is in some sense an index. 

A Practical Hand Book of Modern 
Photography for the Use of 
Amateurs. By Edward T. Bubier, 
Second. Bubier Publishing Com- 
pany, Lynn, Mass. Pp. 65. Illus- 
trated. 50 cents. 

A compact, well printed little book containing useful 
hints' and formulas for the practice of photography by 
amateurs, divided into foor chapters. 



Rathgeber fur Anfanger im Pho'to- 
graphiren. By L. Day^. Halle 

a. S., Germany : Wilhelm Knapp. 65 
cuts, 2 plates. Pp. 138. 

This little book gives advice to amateurs in photo- 
graphy, is well illustrated, and written m popular style 
for any one to readily understand and comprehend the 
art of photography. 

Bulbs at^d Tuberous-rooted Plants. 
Their history, description, methods 
of propagation, and complete direc- 
tions for their successful culture in 
the garden, dwelling and greenhouse. 
By C. L. Allen. New York : Orange 
Judd Company. 1893. 12mo. Pp. 
320, illustrated, Oiloth. Price $2. 
Hardly any other class of plants occupies so important 
a place in the field of £ iriculture as do the various kinds 
of flowering bulbs and is at the same time so little under- 
stood. The present work describes the varieties to plant, 
the soil, losses, etc. The author of this book has for 
many years made bulb growing a specialty, so' thai the 
statements in regard to bulb growing may be relied^upon. 

guia auteivtica db la exposicion 
Universal Colo mbiana de 
Chicago, 1893. Traducida por Joa- 
quin A. Vargas. Chicago : Poole 
Bros. 1893. 18mo. Pp. 88, cuts, 
maps. 
A smaU guide book not only to the Fair itself, but also 

to Chicago. A large amount of information useful to 

foreigners is given. No Spanish visitor to the Fair 

should be without this little work. 

A Laboratory Manual. By W. R. 

Orndorff, Ph.D. Boston : D. C. 

Heath & Co. 1893. 16mo, boards. 

Price 40 cents. 
This interesting little work is intended as an adjunct 
to Ira Remsen's " Introduction to the Study of the 
Compounds of Carbon." The metric system is used 
throughout. The right hand pages are reserved for 
students' personal notes. The questions after each ex- 
periment are excellent. Among the experiments are the 
preparation of acetylene, benzene, aniline, starch, phenol, 
cellulose, salicylic acid, Fehling's solution, oxalic acid, 
flashing point of kerosene, saponification, acetic acid, 
alizarin, etc. 

^^"Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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Order pattern letters & figures from the largest varie- 
ty. H. W. KniRht & 8on. Seneca Falls. N.T.. drawer 1115. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 222. 

" U. S." metal polish. Indianapolis. Samples free. 

For Sale— 36"x24' Eng. lathe, $450. S. M. York, Clev., O. 

Wm. Jessop & Sons have a handsome display of steel 
in Mining building at the World's Fair. 

We have parties wishing to obtain interest in good 
patent. Address Crosby Bros., Duluth, Minn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laieht and Canal Sts., New York. 

Centrifugal Pumps for paper andpulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Emerson, Smith & Co.. Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

High Speed Engines— Single Cylinder and Compound, 
for all electrical and manufacturing uses. Watertown 
Steam Engine Co., Watertown, N. Y. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The "Olin'* Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 

Perforated Metals of all kinds and for aH purposes, 
general or specinL Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. H; Munn & Co., publishers. 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular bi>ok. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

140,000 will buy stock, good-will, and fixtures of well 
establishedmachine works at Philadelphia. Theseworks 
enjoy a handsome trade and are well known throughout 
the United States, and to a young man possessing the 
requisites of purchase, together with mechanical abili- 
ties and business training, this will prove a rare opening. 
Address " Opportunity," care Scientific American, New 
York. 

[lt^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers sliould 
give date of paper and p^e or number of question. 

Inquiries not answered m reasonalsle time shonld 
Be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in thjs department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ITIinerals sent for examination should be distinctly 
marked or labeled. 



(5404) Constant Reader writes : Will 

you kindly inform me through your valuable paper the 
component parts of concrete ? I saw in your paper a 
long time ago (I did not need to use it thea) an article re- 
specting a buildi g, I think, in England, where they had 
used saccharine in some] form , which had a hardening 
effect upon it, which is very important. If so, please 
state how much may be used in a given quantity. Please 
gire all the information you can, as I want to build a 
largebuilding with that material, if I can be persuaded 
it will be sufficiently strong. A. The proportions for 
concrete vary somewhat, depending upon the nature of 
the work and required strength. With the best Ameri- 
can hydraulic cements, 1 part by measure to 2 parts sand, 
with an equal bulk of broken stone, makes a good strong 
concrete for pressure in the foundations of buildings 
and for walls. This may be varied to 1 part cement, 3 
parts sand, 4 parts broken stone, for ordinary subwork. 
T|t6 use of sugar in mortar has been proved highly bene- 
^ial to its strength and hardness, and also enables brick 
laying to be carried on in frosty weather, as such mortar 
does not freeze at several degrees below the freezing 
point. The proportion of 2 pounds of common brown 
sugar to 1 bushel of lime and 3 bushels of sand makes 
a mortar that sets as hard as cement and much quicker 
than ordinary moi-tar. As the sugar is supposed to be a 
solvent of lime, it should be added to mortar in a thin 
sirup, the previous mixed mortar being as thick as it is 
possible to work it. The affinity of the sugar for the 
lime seems to partially dehydrate it and set free some 
water that thii^ the mortar. One pound of sugar to 16 
giiUons of water with the necessary lime makes a very 
hard and durable whitewash. 

(5405) F. I. says : I noticed on an al- 
manac that the sun's declination reaches 23" 27' in June 
and December. Is this correct ? If not, please give it 
correct. At what angle is the moon's path inclined to 
the earth's equator ? What is the distance from earth to 
moon at apogee and perigee ? What is the distance 
from earth to sun at aphelion and perihelion? A. 23" 27' 
6" is the declination for this year. The moon's orbit 
is inclined 5" 8" from the ecliptic, which gives the moon 
a variable inciination to the equator of 38" 35' to 18° 19' 
during the course of the regression of its nodes. Its 
mean distance is 238340 milea Its distance at apogee is 
252.975 miles and at perigee 221,614 miles. The distance 
of the sun from the eartb at aphelion and perihelion is 



about 3,000,000 miles over and under the mean distance, 
which is assumed at 92,897,000 miles. 

(5406) G. F. W., New Jersey, asks 

whether a person can get a stationary engineer's license 
that lives in New Jersey, and has a position in New 
Jersey, as I have had the offer of a position as engineer, 
but I will require a license to secure same. Also in- 
form me what part of New York City I can obtain them. 
A. Engineer's licenses are given by authorities acting 
under local laws for use in the district in which they are 
to be used. You should apply to inspectors in your 
State, if there are laws requiring license. The license 
department for engineers for New York City does not 
issue licenses or certificates to any engineer until he has 
secured a position in the city. The license department is 
at police headquarters. 

(5407) E. J. P. says : Around the cir- 
cumference of a circle whose radius is 200 feet, and mak- 
ing four revolutions per minute, a bird is flying. In the 
center of the circle, and moving his gun with the bird, 
stands a rifleman. If we suppose the bullet and bird to be 
each A mathematical point only, and the bullet to en- 
counter no resistance from the atmc^phere, where must he 
aim in order to hit the bird, no allowance being made for 
gravitation? A. The bird by computation will be flying 
83*4 feet per second faster than the muzzle of the gun in the 
circuit, presuming the bullet to fly at the rate of 1,500 feet 

83-4 
per second ; then is 0*062 of a foot, or 54 of an inch, 

1500 
that the bullet would strike behind the point aimed at. 

(5408) R. R. J. asks : Please answer 

through your paper the following ; How long can a stor- 
age battery stan^ in the acid without injury from sul- 
phate, discharged ? What is the remedy for a sulphated 
battery ? Can it be fully restored ? A. Sulphating, if 
bad, is cured by long overcharging with current about 
30 p. c. below themaximum. Not the smallest speck of 
sulphatemust be allowed to remain on the plates. Too 
great a charging current will cause sulphated plates to 
buckle. To prevent sulphating give a good charge once 
a month. The time required for bad sulphating cannot 
be stated. It varies under different circumstances. 

(5409) S. G. S. writes : In your answer 
toJ. W. S. (5318)1 fully agree with you about putting 
the pump chamber in the water when it can be done. I 
don't fully understand what you mean by saying the 
only drawback in putting the cylinder 30 feet out of the 
water is that it is constantly liberating air from the 
water. A. All water in the natural state contains air in 
solution, which is entirely liberated under a vacuum; 
30 feet above the water is very near the vacuum line. 
Under its action most of the air is disengaged by expan- 
sion and interferes with the economical action of the 
pump. 

(5410) J. B. R. asks : What would be 

tlie difference in price between coal at $2.64 per ton and 
petroleum at about 3 cents per gallon, for an equal num- 
ber of horse power ? Also the name and address of 
crude petroleum burners on the market. A. Coal at the 

118 
price named is of a cent per pound, and if of good 

1000 
quality is equal to 14,000 heat units per pound. Petro- 
leum at price named is four-tenths of a cent per pound 
and equal to 30,000 heat units per pound. The propor- 
tion flgures that coal at the price stated is two and three- 
eighths times cheaper than petroleum for fuel. W. J. 
Gordon, 235 Broad Street, Philadelphia ; Meyers & 
Osbom, Cleveland, OMo ; Schutte & Goehring, Phila- 
delphia ; Aerated Fuel Co., Springfield, Maw., are 
manufacturers of petroleum burners for boilers. See 
Scientific Amebicax Supplement, Nob. 623, 624, 673, 
for illustrated descriptions of petroleum burners. 

(5411) C. S. W. asks for a receipt for 

bleaching or removing the oil from calfskins. A. The 
removal of oil from oil-dressed leather is practiced as 
specialties by concerns in the Eastern States, by the 
naphtha process, by immersing the leather in naphtha in 
closed vessels for a suitable time, to extract the whole or 
a part of the oil as desired, when it Is subjected to pres- 
sure for removing the naphtha and then dried. Bleach- 
ing is further promoted by a bath of oxalic acid and 
acetate of lead dissolved in water. The details of these 
processes are kept as much as possible a trade secret. 
We have no literature on this subject. 

(5412) W. C. C. writes : When an ordi- 
nary charged storage battery is left untouched for about 
300 days,'no longer can any current be gotten from it. 
Is this due simply to the oxidation of the spongy lead 
plate, or does the peroxide on the other plate also under- 
go change ? A. A spontaneous discharge is due to leak- 
age. The material of the cell or surface moisture on the 
cell may act as a conductor and passes a slight current, 
which slowly exhausts the charge. Sulphating also takes 
place. A wet surface under the cells also tends to dis- 
charge them by acting as a conductor. 

(5413) G. B. C. asks : What is the best 

thing to clean nickel plating, bicycles for instance, and 
to prevent their rusting? A. Polish the nickel plating 
with a paste made of vaseline and rouge and wipe the 
polished surface with a cloth moistened with vaseline. 

(5414) C. H. McD. asks what to mix 
red lead with in order to make it stick to storage battery 
plate instead of using flannel. A. An excellent plan is to 
mix the red lead with 10 per cent sulphuric acid, to apply 
it as a paste to the roughened plate and holding it in po- 
sition with parchment paper or other material to form 
the plate. After forming, remove the paper. There is 
no available cement for the purpose. 

(5415) M. D. asks for proportions of bi- 
carbonate of sodium, tartaric acid and flour to make 
baking powder. A. Mix two parts tartaric acid, three 
parts sodium bicarbonate, and three parts powdered 
starch, all parts by weight. 

(5416) J. W. L. says : Can you inform 

me how pearl is colored to become smoked pearl ? A. 
The smoked pearl is dyed after finishing, with aniline 
and other colors, and then polished. 

(5417) R. B. S. says : I have a circular 
glass plate 18 inches in diameter and I wish to drill a H 
inch hole through the center. A, The hole can be cot 



with emery and water fed into a copper or brass tube re- 
volved in a guide of wood or metal fastened to the glass 
with wax. The tube may be revolved between the hands 
or by a bow string; in the latter case a center should be 
fixed to the top of the tube by which to hold it in posi- 
tion when the bow string is turning it. 



TO INVENTORS. 

An experience of forty-tour years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand th e 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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Advertising wagon, H . D . Stone 505,682 

Air beating and moistening apparatus, A. Cay- 
wood.. ...: 505,750 

Alarm. See Low water alarm. 

Annunciator and alarm, automatic passenger 

train, A. B. Watts 505,687 

Antiuribbing device, B. Burvill-Holmes 505.590 

Armature, electric motor, W. J. Sherwood 505,729 

Auger, earth, W. H. Gibbs 606,456 

Baling cotton, J. Watson 505,580 

Baling press, J.Watson 505,58] 

Barrel and making same, J. C. Dozier 505,i46 

Basket, E. Behne 605,694 

Battery. See Secondary battery. 

Bearing, spindle, W. A. Chandler 505,786 

Bed brace, C. A. Hunt, Jr 505.527 

Bed. folding, Odegaard & Kuhnle 505,477 

Beef s tufflng machine, A. Weston 605,498 

Bending machine, M. McMaster 505,476 

Bicycle, W. Y. Cocken 605,753 

Bicycle, S.A.White 505,738 

Bicycle lock. W. H. Hart, Jr 506,522 

Bicycle sad die or seat, J. Wilson 505,620 

Bit and saw, combined, E. O. Lof dahl 605,712 

Blast furnace, Sheedy 4 lies 606,538 

Block. See Breech block. 

Boiler, S. A. Pratt 606,673 

Boiler, G.S. Strong 505,542, 506,543 

Boiler, J. Vanes 505,735 

Boiler separator, steam, C. J. Larson 606,709 

Bolt. See Spring bolt. 

Bolting chest, F.J. Schupp 506,801 

Boring tool, S. Bowman 605,746 

Bottle, H.I. Leith 505,469 

Bottles, apparatus for preventing the refilling of, 

E. Guerbois 605,161 

Bottles, corking, C. Schroeder 605,677 

Box, J. H, O'Neil 605,533 

Brace. See Bed brace. Ratchet brace. 

Bracket. See Paper bracket. 

Brake. See Car brake. Wagon brake. 

Breech block, F. M. Garland 505,568 

Brick cutting machinery. J. C. Schroeder 605,678 

Bridge gate, G. W.Green 505,707 

Bridle, G. C. Hale 506,762 

B riile, H. S.Hill 506,668 

B oiler, J. O. Boggs : 606.433 

Bnoder, A. B. ffliaub 605,766 

Broom scraper or cleaning machine, Devendorf 

& Burtcfi 605,754 

Brush for cleaning chimneys or flues, Fludder & 

Slsson 505,761 

Buckle, trace, T. H. Mehring 605,473 

Buffing pad, H. A. Webster 505,644 

Bung, valve, or stopper, etc., Barraclough & 

Heaton 605,587 

Burner. See Vapor burner. 

Button, J. F.Platt 605,479 

Button fastener, W. C. Jones 605,768 

Cables for multiple switchboards, manufacture 

of. O. A. Ben 505,798 

Call apparatus, coin-controlled electric, G. Poore 505,724 

Car brate, W. H. Hansen 506,768 

Car brake, railway, G. 1"\ Brandau 505,435 

Car coupling, A. P.Anderson 506,621 

Car coupling, P. McEntee 605.803 

Car coupling, S. B. & J. R. Sadler 605,608 

Car coupling A. Vanderbeck 506,662 

Car wheel, Maxim & Silverman 505,572 

Cars, attachment for unloading box. M. Lester . . 505,558 
Cars, controller roller for electric, B. P. Warner.. 505,686 
Carbon moulding and pressing apparatus, L. B. 

Marks 505,775 

Carburetor, H. B. Cornish 505,700 

Card canceling machine, A. A. Low 505,627 

Carpet beating and cleaning machine, C. W. Ray- 
mond 606,481 

Carpet fabric, ingrain, H. Haidwick 605,788, 605,789 

Carpet stretcher and tacker, G. W. Ansley 605,546 

Case. See Eraser case. Packing case. Syringe 
case. 

Cash register, W. Koch 506,553, 505,554 

Cash register and Indicator, W. P. Z. Deeant 605,444 

Cash register and recorder, W. Koch 605,555 

Casting locknuts, mould for, A. M. Rouse 505,778 

Celluloid boxes, manufacture of, Haf ely & Red- 

lef sen 605,462 

©nent in barrels, machine for packing, L. Faith. 505,758 
C hir and step Idder, convertible, O. S. Jen- 
nings 605,795 

Cheese press, C. J. Lundstrom 505,571 

Cigarette machine, A. L. Munson 505,630 

Cleaner. See Grain cleaner. Slate cleaner. 

Clock winding mechanismiM. Everhart 506,704 

Cloth cutting machine, J. Wolf , Jr 505,690 

Cloth cutting machine. Wolf, Jr., & Bl och 606,689 

Cloth cutting machine take-up device, J. Wolf, 

Jr 605,741 

Clutch, Trowbridge & Twitt 506,546 

Clutch, friction, 0. E. Twitt 605.617 

Cock, basin, J. M. Peck 605,634 

Cock, regulating plug, H. See 605,489 

Coffee, machine for eliminating stones, etc., from, 

W. Schwab 505,487 

Coffin handle, E. P. Lacroix 605,663 

Concrete work, non-shearing rod for strengthen- 
ing, T. A. Lee 506,664 

Conveyer, chain, 0. O. Bartlett 606,431 

Coop, S. P. Cloyd 605,439 

Cordage making machine, B. J. McGee 505,632 

Core making machine^W. Ireton 505,466 

Corn husking device, W. F. Lillie 605,711 

Corrugating machine, B. Hall 605,600 

Corset fastening. Carter & Snyder 605,137 

Cot, aerial cradle, A. Wastall 505,797 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 
Cover fastening, pot, C. J. P. Biengraber 



Cover for pots, urns, pigs, etc., R. Boas, 
Crozing machine, H . Campbell 



Cultivator, L. S. Butt 

Currycomb, J. Du Shane 

Curtain ring, J. M. Gullbert 

Cycle brake construction, A. Perkins 

Davit for putting out or taking In ships' boats, J. 
Sample 

Dental disk holder, R. G. Stanbrough 

Desk, F.H. Cutler 

Desk, combined sitting and standing, A. Hopkins 

Die. See Forging die. Forging and bending die. 

Distilling apparatus, water, W. Rochlitz 

Door check and spring, combined, S. S. Allin 

Door or shutter, fireproof, J. Gascoigne 

Drawer lock, L. C. Efro wn 

Drier. See Fruit or vegetable drier. 

Drill press, H. H. Fuller 

Drink mixer, W. F. A dancourt 

Dyeing machine, J. H. Lorimer 

Dyeing machine, centrifugal, L. Weldon 

Eaves trough hanger, W. H, Mundwller 

Educational ap pliance, A. Macf arlane 

Egg beater, G. W. Huber 

Egg testing and handling device, W. N. B. Alder- 
son 

Electric machine, dynamo, A. S. Atwater 

Electric machine or electric motor, dynamo, B. 
Lund ell 

Htectrlo motor, R. Ashley 

Electric motor controlling device, C. G. Curtis 

Electrical connection, W. I. Smith 

Bleviitor hoisting apparatas, I. B. Colemiui ,,,.,.„ 



505,482 
505.617 
606,591 
505,506 
505,756 
605,625 
505,776 

505,779 
605.490 
505,595 
605,765 

505,641 

505,711 
5051618 
605,799 

505,517 
505,692 
505.171 
505,497 
505,717 
605,667 
505,766 

505,429 
505,622 

605,665 
505,783 
506,594 
605,561 
006^ 



End gate, wagon, W. A.Crawford 505,566 

Engine. See Gas or petroleum engine. Gas or 

vapor engine. 

Engine steering gear, traction, S. B. Hart 505,523 

Engines, means for starling gas or oil motor, J. 

Fielding 505,7fO 

Envelope, McCallen & Ross 505,';i8 

Envelope, sample bag, J. H. Heisser 605,791 

Eraser case, W. P. Tarrey 505,733 

Excavating machine. W. M. Gross 505,460 

Excelsior machine, H. C. Cloy d 606,762 

Exercising apparatus, wrist and finger, R. 

Barclay 605,745 

Face protector, C. Gumeson 505,653 

Fence, N. Bowsman 606,134 

Fence post, D. Port et at 606,672 

Fence, wire, B. A. Vance 505,781 

Fencing, making barbed. T. V. Allis 606,693 

Fencing, making barbed, E . Jordan 605,708 

Ferrule, interlocking joint, J. B. Thurston 505,679 

Fifth wheel, C. R.Turner 605.616 

Firearm safety catch. Hopkins & Boland 605,669 

Fire bridge for railway crossings, J. H. Scott 505,188 

Fire escape, CM. Fowler... 506,706 

Fire escape, combined ventilator, and step lad- 
der, B. Hughes 506,465 

Floor or ceiling, fireproof, E . Homan 605,659 

Ply frame. W. P. Canning 506,136 

Forging and bending die, G. S. Strong 605,611 

Forging die, G. 8. Strong 606,540 

Freight or parcel carrier, H. C. Forney 506,705 

Fruit or vegetable drier, H. N. Schultz 605,610 

Fruit picker, C . & C. L . Lee, Jr 606,556 

Furnace. See Blast furnace. Garbage furnace. 

Gas making furnace. Hot air furnace. 

Furnace, E. Fales 606,452 

Furnace, W. Kneen 605,661 

Garbage furnace, B.C. Heavey 505,656 

Garment holder, adjustable, P. A. Sweeney 605,678 

Gas, apparatus for manufacturing, L. L. Merri- 

fleldetai 505,714 

Gas, apparatus for the manufacture of, J. M. 

Rose 605,637 

Gas holder tank, F. Mayer 606,629 

Gas making furnace, J. Febrenbatch 505,759 

Gas, manumcture of, J. L.Hastings 505,624 

Gas meter casing, XT'. N. Milsted 505,716 

Gas or petroleum engine, P. H. Irgens 505,767 

Gas or vapor engine, B. Chatterton 505,751 

Gas, process of and apparatus for the manufac- 
ture of , J.L. Hastings 605,525 

Gasket, packing, C. K. Dodge 506,703 

Gate. See Bridge gate. End gate. 

Gear cutting machine, E. a. Parks 605.606 

Gin saw sharpening machine, J. Y. Lyle 505,771 

Glass annealing kiln, W. F. Modes 505,716 

Glass, depositing layers of metal on, J . H . Schar- 

ling 605,576 

Glue for cardboard or photographs, H. W. Vogel. 605,618 
Glue or gelatine, manufacturing elastic, E. Tes- 

sen 606,616 

Grafting implement, J. Fuchs 606,651 

Grain cleaner, O. M. Morse 505,673 

Grain, extracting weevils from, D. R. Bowker 505,648 

Grate, E. Fales 505,150 

Grate, etc.. Inclined, H. H. Campbell 505,718 

Grate shaking mech anism, E. Fales 605,151 

Guide post clamp, G. T. Francis 505,515 

Gun, breakdown F. A. Hollenbeck 505,791 

Gun, magazine, C. S. Evans 505,767 

Halyards, device for reeving, S. A. L. Waters 505,782 

Hame, L. Anderson 505,130 

Ham e staple, J. A. O. Llvoni 506,170 

Handle. See Coffin handle. 
Hanger. See Eaves trough banger. 

Harmonica, C. Strauss 505 193 

Harvester, com, W. J. Ruddy 605,569 

Harvester, com, W. R. Steiner 506,192 

Harvesters and binders, automatic dropper for, 

C. P. Wille 605,739 

Hat fastener, lady's, E. McCormick 605,719 

Hatbolder, C.B. Boyer 505,696 

Heater. See Water neater. 

Heating apparatus, T.J. Maw 505,713 

Hinge, L. L. Fletcher 505,490 

Hoisting and conveying apparatus, P. Rasch 505,637 

Hoisting and conveying machine, P. Rasch 605,639 

Hoisting and conveying machines, elevated 

tramway for, P. Rasch 606,635 

Hoisting and conveying tramway mechanism, P. 

Rasch 605,688 

Hoisting mechanism, elevated tramway for, P. 

Rasch 605,636 

Hoop bending maching, A. Syme 505,614 

Horizon, gyroscope artificial, J. N. Rowe 606,^5 

Horseshoeing stock, E. B. Bradford 505,665 

Hose coupling and steam trap, combined, Searle 

& Jenks 605,727 

Hot air furnace, C. M. Bridges 506,(^ 

Hot air furnace, P. F. Dickinson 506,510 

Hot water tanks, device for preventing noise in. 

F. B. Phillips 506,722 

Hub, vehicle wheel, Z. T. Wilson 505,740 

Hydrant, D. A. Decrow 605,596 

Ice cream freezer, J. O. Spong 605,731 

Ice making machines, congealerfor Behn & Weg- 

, ner 606,688 

Incubator heat regulator, F. Minter 606,604 

Indicator. See Pressure indicator. 

Indicator float, F. T. Williams 606,619 

Insect screen or dust arrester, Stutz & Dnm- 

baugh 605,191 

Invalid moving apparatus, S. P. H. Hale 605,651 

Joint. See Rail joint. 

Key blanks, manufacture of, G. B. Oowles 505,110 

Kiln. See Glass annealing kiln. 

Lamp, flash, B. Smith 605,780 

Lamps, adjustable supporter for electric or other, ■ 

O.C.White 605,585 

Lasting machine, B. A. Norwood 805,671 

Leaf holder. B.H. Kohr 605,771 

Level and plumb device, adjustable spirit, W. B. 

porton 605,115 

Light fixtures, canopy for, E. Gothberg 506,459 

Liquid concentrating apparatus, O. Guttmann 605,^ 

Liquids from vessels, device for discharging, W. 

L.Rowland 605,612 

Loading or unloading apparatus, E. Cardarelll.... 606,749 
Lock. See Bicycle lock. Drawer lock. Hallway 

switch lock. 

Loom pile wire, K. W. Weiss 605,683 

Loom shuttle binder, T. E. Normin 505.571 

LOW water alarm, McLauchlin iSk Phillips 506,720 

Lubricator, J. R. Drozeski 606,697 

Mag et core for dynamos or motors, field, G. S. 

Strong 605,639 

Mail tie sack. A . C . Wendell 606 688 

Masher for vegetables, fruits, etc., G.H. Zane.... 505,504 

Mattress, N. P. Chancy 605,619 

Measure, facial, A.M. Ward 505,496 

Measure, speed. L. T. Weiss 506 682 

Metal drilling machine, G. M. French. Jr 505.516 

Metal sheets, apparatus for coating, D. Jenkins. . 505,660 

Metal wheel, A. H. B. & B. H. N. NefT 606,633 

Mining machine, placer, C. O.Sumner 506,681 

Mixer. See Drink mixer. 

Moistener. postage stamp or envelope, J. B. 

Walsh 506196 

Moulding machine, W. W. Dooli ttle 605,611 

Motor. See Electric motor. Multiphase motor. 

Multiphase motor. L. Bell 605,605 

Musical instrument, stringed, W. Kumpf 605,662 

Nail or spike, A. T.Abbott 505,713 

Napkinor paper holder, C. C. Scott 606,726 

Nut lock, E. L.Krauser 606,168 

Ore separator, centrifugal, O. B. Peck (r) li3CT 

Organic substances from sulphite liquor, V. B. 

Drewsen 605,765 

Overshoe holder, C. L. Hammerstein 505.665 

Packing case or box, O. H. Jadwin 505,570 

Pad. See Buffingpad. 

Paddlewhe el, E. G. Bailey 605,781 

Paper bracket, roll, 8. Wheeler ' 606,499 

Pavement, asphalt, C. H. Bull 605,699 

Pencil sharpener. E. H. Boehme 605,695 

Piano,P.Duffy 605,117 

Picker. See Fruit picker. 

Pipe covering, steam, A. W. Shearer 505,560 

Pipe threading machine, R. P. & L. B. Curtis 605,693. 

Plow, G. W. Stow 805,732 

PI ow, rotary disk, L. D. Railsback 505,777 

Post. See Fence post. 

Press. See Baling press. Cheese press. Drill 

Pressure Indicator. M. Greene 605,652 

Printing press paper folding machine attachmert, 

T. C. Dexter 505,609 

Printing press perforating attachment, C. T. 

Chauncey 505.623 

Propeller shafts, stem bearing for screw, H. 

MacColl 505.666 

Propelling apparatus, vessel, L. Beyer 505,785 

Pulp strainer, T>. W. Rounds 605,183 

Pump, Fulton & Ames 505,599 

Pump, centrifugal, B.J. Hawley 506,790 

Pump, double-acting, W. Craig 905,141 

Punch, check, J. Stewart 505,677 

Puzzle, W.H. Lincoln 505,603 

Radiator attachment, A.J. Bennett 506,589 

Rail joint and nut lock, combined, J. M. D. Bland 605,664 

Railway, B. Perrody 805,178 

Railway collisions, means for preventing, De 

Monte & Jost 505,669 

Railway switch lock, F. Viering 606,804 

Railway tie and fasten! ng, H. B. Rowland 605,184 

EtallwavB, oloBsa caDdutt for electric, a. w. 

M(3?ear Hl6,a«i 
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ttaiiways, curve or crossing for cable, B. N. Wal- 

I18 505.737 

Ratchet brace, H. V. Smith 505,611 

Ratcnei tool, U. Porstendorfer 505,536 

Register. See Cash register. 

Rein holder, J. Jensen 505,538 

Ring. See Curtain ring. 

Roller. See Shade roller. Street roller. 

Roofing, S. R. Hawthorne 505,526 

Roofing composition McCook & Seal 505,531 

Rubber shoes together, means for securing, (*. P. 

Umstead 505,734 

Sandpaper wheel, F.H. Stubbe 505,683 

Saw filing machine. Huff & Vernon 505,626 

Sawing logs, trees, or spiles, machine for. A.. W. 

Rich 505.483 

Scale, platform, G. W. Williams 505,503 

Scourer. See Wheat scourer. 
Screen. See Insect screen. 

Secondary battery, I. Kitsee 505,46? 

Seeder, disk harrow. G. W. Packer 505,534 

Seesaw, folding, E.M.Scearce 505,485 

Self-waiting table, G. W . Jackson 505,603 

Separator. See Boiler separator. Ore separator. 

Separator and screen, J. Pollock 505,723 

Shade roller, adjustable, O. B. Starkwath er 505,681 

Shaft tip, J. F. Wright 605,742 

Shag steaming apparatus, C. Schnurch 505,725 

Shears for cutting rods while in motion, V. E. Ed- 
wards. 505,512 

Sheet collecting and delivery mechanism.L. C. 

Crowell... 505,442 

Sheet metal bending machine, A. J. Douglaaa 505,5fc7 

Sheet metal vessels, machine for wiring the edges 

of,H. S.Reynolds 7... 505,675 

Shirt stretcher, O. J. Marsh 505,472 

Signal system, block, C. A. Weller. 505,802 

Slag, apparatus for treating, M . W . lies 506,552 

Slag, treating, M. W.lles 505,551 

Slate cleaner, B. Fielden 505,787 

Spectacle frame, A. E. Francis 505,650 

Spindle retaining device, J. H. Northrop 505,721 

Spinning frames, separator mechanism for ring, 

C. Whitaker 505,5«l, 505,501 

Spinning machine spindle, C. G. Buttrick 505,507 

Spring. See Vehicle spring. 

Spring bolt and box, G. F. Starkweather 505,491 

Station indicator operating mechanism, W- 

Schloesser 505,689 

Steellngots, soaking pit for, A.J. Shaw 505,728 

Stencil plates, making, J. Brodrick 505,698 

Stone cutting and stone dressing machinery, 

automatic, W. Errington 505,624 

Stone, production of artificial, G. M. Breinig 505,747 

Store service apparatus, J . H. Goodf ello w 505,458 

Stove, T. N. Hallanger 505,463 

Stove, M.L. Larson 505,772 

Stove or furnace, E. Fales 506,448.505,449, 505,453 

Stove, portable oil, F.L. McGaban 505,631 

Stove, vapor bumine, W. H. Thayer 505,643 

Strap loop, E. G. Latta 505.710 

Street roller. C. K. Pickles 505,800 

Street sweeper, J. R. Gallagher 505,455 

Street sweeper, J. C. Slawson 505,796 

Swiveling and clamping joint mechanism, com- 
pound, O. C. White 505,584 

Syringe case, hypodermic, A. J.Wolff 50£',645 

Table. See Self -waiting table. 
Tank. See Gas holder tank. 

Telephone circuit, T. Spencer 505,730 

Telephony, duplex, W. Marshall 505,628 

Thill coupling, 8. W. Cately 505,438 

Thill coupling, T. Ransley, Jr 505,674 

Thill coupling. E. Wilcox, Jr 505,503 

Thill coupling, N. J. Wooleey 505,691 

Ticket h older, railway, A. M. Lawrence 506,773 

Tie. See Railway tie. 

Tire, bicycle, r. E. Luburg 505,530 

Toy bowling alley, W. S. Reed 505,536 

T(w figure, C. Smith 506,679 

Trimming, G. H. Newton 505,670 

Trolley wire support, L.T.Gibhs 505,457 

Tuvere. M. W. lies 505.549, 505,550 

Typewriter cabinet, M. Bancroft 505,586, 505.646 

Typewriter easel, M. Lester 505,557 

Typewriting machine, J. Gardner 506.547 

Typewriting machine, J. A. Hamilton 505,521 

Umbrella cover, Nicholas & Tachau 505,476 

Vaive, B.C. Henn 505,793 

Valve, G. H. F. Schrader 505,486 

Valve, automatic stop, H. W. Forslund 505,514 

Valve controlling mechanism, E. W. Harden 505.764 

Valve, engineets' brake, F. L. Clark (r) 11,368 

Valve for fluid pressure brakes, triple, P. Synnest- 

vedt 505,685 

Vapor burner, J. A. Chandler 505,508 

Vehicle, H. S . V an Patten 505,563 

Vehicle canopy top, J. U. Tabor 505,544 

Vehicle running gear, C. B. Hoiley 506,548 

Vehicle spring, J. Dean 506,701 

Vehicle wheels, runner attachment for, W. E. 

Mitchell 506,668 

Vending machine, J. M. Henry 505,793 

Wagon body, J. Hessong 506.464 

Wagon brake, automatic. Smith & Landes 505,680 

Wagon.lumber, P. Gimau 606,619 

Warping machine, swift, W. P. Kirkpatrlck 506,770 

Washer and nut lock, combined, C. H. Foote 505,464 

Washing machine, L. D. Swaim 505,613 

Watchcase pendant, F. Mink 505.474 

Watch guard or chain holder, H. M. Henning 505,657 

Water closet cistern, J. Hankenhof 505,601 

Water heater. Long & McCumber 506,529 

Weigher, automatic grain, J. C. King 505,769 

Well drilling machinery. A, C. Darragh 505,443 

Welt making machine, French & Meyer 505,598 

Wheat scourer, G. V. Dixon 505,703 

Wheel. See Car wheel. Fifth wheel. Metal 
wheel. Paddlewheel. Sandpaper wheel. 
Wind wheel. 

Wheels, making, W. W. Speer 505,612 

Wind wheel, J. C. Walker 505.736 

Window bead fastener, A. P. Read 506,640 

Wire elotb holder, J. McManiB 505,633 

Wire fabric machine, J. C. Pope 505,607 

wrench, J. Foley 605,513 




ORDINARY RATES. 
Inside Paffe, each insertion - - 75 cents a line 
ISaclh Pagre. each insertion - - - - $1.00 a line 

8^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinej^y, 

Complete Outfits. 

Wood or Metal workers without steam 



■JJU»VFX»^ CJ».»J,i^»jT ITiU-ClllIli;! y* 

latest and most improved for practical 

Shop Use, also for Industrial Schools, 

Home Training, etc. Catalogue free. 

Seneca Fans Mfg. Co. 

695 Water Street, Seneca Falls N. T. 




D SIZES Bv W.A.WILSON 
IN STOCK. RIVER ST ROCHESTER. N.Y, 



IMPEOVED 
ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. 'Vi-^Sls^-^iro^i'iT 



I ATI! PC MODERN 
LA I 11 Co DESIGNS 



Oil Well Supply Go. 

91 & 92 WAXER STBEEX, 
PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil^ Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, ' 

Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on reQuest. 





VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific AMERICAN on the question of the speed of ice 
boats, demonstrating how and why it it» that these craft 
.sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
AMERICAN Supplement, No. 314. Price lO cents. 
To be had at this office and from all newsdealers. 



New Full Mounted Lightning Screw Plate. 

S en d for Catalogue. 





W. L. DOUGLAS 

%P ^ 9 n ^J ^M Grex3.-tlexia.eax. 

Best Calf Shoe in the World for the Price. 
W. L. Douglas' name and price is stamped on the bottom before they 
leave the factory to protect you against high prices. Dealers who make 
the price on unstamped shoes to suit themselves.charge from $4 to $5 for 
shoes ofthe same quality as W. L. Douglas $3.00 Shoe. Ifyouwish 
to get the best shoes in quality for your money it will pay you to examine 
W. L. Douglas Shoes when next in need. Sent by mail, Poetagre 
Free» when shoe dealers cannot supply you. Send for catalogue with 
full instructioas how to order by mail. 

W. L. DOUGLASL Box 551^ Brockton, Mass. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a jarger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN «& CO., Publishers, 

361 Broadvrav* Mevr York. 



Wiley Sc Russell Mf sr. Co., Greenfield, Mass., U.S.A. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 




DESIGNS. 

Axle, sulky, 8. Elliott 

Badge, M. D. Wood 

Bath tub, E. L. Dawes , 

Bowl, C. C. Wientge 

Can opener, A. F. & W. Meisselbacb 

Carriage spring, C. Thomas 

Dish, S. W. Babbitt 

Fabric, W. S. Friedlander 

Jewel setting, Power8|& Mayer 

Lock nut, A. M. Rouse 

Mopfnlcmm post, C. W. Hart 

Printer's border, W. Spencer 22,806 to 

Sad iron, J. W. Brown, Jr 

Wallpaper, F. Aumonier 22,801 to 

Wall and ceiling paper, F. Aumonier 



22,816 

22,796 
22,809 
22,798 
22,810 
22,814 
22,799 
22,800 
22,79r 
22.813 
22,812 
22,808 
22,811 
22,804 
22,805 



TRADE MARKS. 

Beer and ale, O'Donnell & Duer Bavarian Brew- 
ing Company .23.656. 23,667 

Boots, shoes, and leather. Foot, Schulze & Com- 
pany 28,643 

Bricks, retorts, tiles, quarles, pipes, lumps, and 
other articles made of fire clay, J. Cowen & 

Company 23,653 

Caps, detonators, cartridges, and shells, Zund- 
hutchen und Patronenf abrik rormals Sellier & 

Bellot 23,660 

Collars and cnffs, T. D. & J. L. Neelands 23,642 

Dishes for table and toilet use, Jones, McDuffee & 

Stratton 23,646, 23,647 

Disinfectants, Newton. Chambers & Company 23,664 

Hooks and eyes, A. Steinhardt & Bro 23,648 

Medical compounds, certain named, J. E. Fox 23,659 

Medicinal preparation for internal and external 

use, oily, W. E. Pearson 23,662, 23,663 

Medicines, certain named, C. B. Brunning 23.658 

Needles, Excelsior Needle Company 23,649 

Paper, writing, L. A. Lehmaier 23,644 

Remedies for nervous disorders, Morrison & 

Banta 23,660 

Remedy for seasickness, F. R. Tottenham 23,661 

Rivets, wash erSj^ burrs, and like articles of copper 
and brass, flume & Atwood Manufacturing 

Company 23,651 

S>ieep dips, Newton, Chambers & Company 23,665 

Sifting machines, C. Haggenmacher 23,664 

Skates, Forbes Manufacturing Company 23,652 

Watches, cuff and lapel buttons, watch charms, 

and medals, D. F. Penington 23,645 

Whisky, A. B.Sheaffer 23,666 



PRESS, $3 



Larger size, for circulars, 18. 
Small newspaper press, $44. 
Money saver or money mak- 
ing business. Full printed in- 
structions. Send stamp for 
I catalogue of presses, type, pa- 
per, etc. KELiSEY *fe CO., Mfrs., Meriden, Conn. 



SCIENTIFIC EXPERIMENTS. — De- 
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Sttpplement, No. 875. Price 10 cents. To be 
had at this oflBce and from all newsdealers. 



WM. BRAVER TANK WORKS, 

(INCORPOBATIiD.) 

Haiolactoren of Iron and Steel 




STORAGE TANKS. 

OFFICE, 

3d Floor, Rookery BIdg. 

CHICAGO, ILL.. 



Rubber Rolls and Wheels. 

Power W ringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogue 
free. GEOK6E J>. CI^ARK, 

Box Ij* Windsor Ijocks* Conn. 



A pi'inted copy of the specification and drawing of 
any patent in theforegoingllst, or any patent in print 
issued since 1863, will he furnished from this oflBce for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Caundin^n parents may now be obtained by the in- 
ventors for any of tlie inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may als be obtained. 



Shingle, Heading and Stave Mill Machinery 




Improved Gauge Lathe. 



and Veneer Cutting. 

Send for cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for cat. B. 

Wood Pulp Ma- 
chinery. Send for 

( 'at. C. 

Trevor Mfa:. Co. 
Lockport, N. Y. 



THE COPYING PAI>.-HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies ol the letter. 
Contained in SeiBNTrFic American supplement. No. 
43S. Price 10 cents. For gale at this office and by all 
newsdealers in all parts of the country. 




FOLAB KLECTBIC. 



The McCONNEU 

Gem Proof Fillers 

REMOVE MICROBES 

— AND— 

All Kinds of Disease Germs. 

Is a Filter mid Cooler Combined. 
The Ice as it melts is filtered. 

No other gravity filter does this. 

Tlie Icconnell Filter Co. 

BCFFAIiO, N. Y. 




CIGAR CUTTERS. 

STERLING SILVER. 

Can be hung on watch chain. A 
useful present for a gentleman. 
Well adapted for prizes or fa- 

TOrs at CARD PARTIES. GERMANS, 

etc. For Bale by leading Jew- 
elei's. If your jeweler has not got 
it and will not order it, send to us 
and we will fill order through some 
reliable dealer. 

\Price, $1.50. 

Enos Richardson & Co. 

23 Maiden Lane, New York, 



iMF^O^IHc?n(^TER 



UGi t t1-» SOLE MFRS • 



HOW TO MAKE CLOTH WATER- 

proof.— Recipe and directions for waterproofing cloths 
intended for uniforms for policemen, railroad employes 
and others. Contained in Soientipic AMERICAN Sup- 
plement, No. 907. Price 10 cents. To be had at this 
OflBce and from ail newsdealers. 




SINTZ GAS ENGINE GO. 



GEAND EAPIDS, MXCH., 
U. 8. A. 
Manufacturers of the 8intz Sta- 
tionary and marine Gas and 
Gasoline Knsines. especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launcbes. Prices within the reach 
of all. S^' Send for Catalogue, 
Mention this paper. 



THE PHOTO -MECHANICAL PRO- 

cesses.— By S. R. Koehler. An exhaustive paper on the 
photo-mechanical processes which are so largely em- 
ployed at the present day for the production of print- 
able pictures to be used either in books and periodicals 
as illustrations or independently for the portfolio or for 
framing, and the ultimate aim of which is to replace the 
older processes by cheaper, simpler, and more reliable 
methods. Contained in Scientific American Sttp- 
plement, Nos. 90^, 903, 904* and 905. Price 10 
cents each or 40 cents for the series. To be had at this 
oflQce and from all newsdealers. 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO.," CIayvllle,N. T., U. S. A.,for 
free illustrated catalogue of POSITIVE DRIVING I>K1L1. 
CHUCKS, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies ; Ph. Roui et Cie., 54 Boulevard du Temple, Paris, France. B. Sonnenthal, Jr., Nueu Prom- 
enade No. 5. Berlin, Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C, England. 




HARBISON CONVEYOR! 

^'^^^'^ HaSsSng Grain, Coal, Sand, Clayjan Bark, Cinders, Ores, Seeds,&c 

^^A^.\ BORDEN. SELLECK & CO., iM^S'V^rs.l Chicago, IIL 



SCIENTIFIC AMEBICAN DYNAMO. 

Description of a plain shTint-wound dynamo ot simple 
construction, capable of supplying a current of from 60 
to 75 110- volt incandescent lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
sired to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in SCIENTIFIC 
AMERICAN Supplement. No. S65* Price IQ cents* To 
be bad at this office and from all newBde aleis. 



THE_S1MPLEX TYPEWRITER 

GUARANTEED 

do as good work 
any high priced 
achine. Special- 
ly adapted for nse 
[in private corre- 
spondence. Sent 
by mail or express 
pr^Tiaid on receipt 
of $2.75. InhiuulBOme 
walnut caae^ 50o. extra 
Address Simplex Typewriter Co.. SS Great Jones Street, Mew Yoik. 




Al PHONOGRAPHS 



FOR SAI.E. 

ADDRESS 

North Americao Phonograph Co, 
30 Park Place. 

New York. 
Masonic Temple Bldg., 

Chicasro. 




IMPROVED TBOLLEY SYSTEM.— DE- 

scrlption of an improved overhead system of electric 
traction recently adupted by the South Staffordshire 
Tramway Company, with 9 engravings. Contained in 
Scientific American Supplement, No. 886. Price 
10 cents. To be had at this oflSce and from all newsdeal- 
ers. The same number contains a description (with 2 
illustrations) of a new electric tramway at Paris, and 
also a description of Siemens & Halske's electric railway 
conduit, with 3 illustrations. 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular. 
Backus Water Motor Co., Newark, N. J,, U.S. A, 



A New and Valuable Book. 




13,500 Receipts. 708 Pat£OM. rrl« c $5. 
Bound in She^, §16- Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
themost useful Receipts and Replies given in theNotes 
and Queries of correspondents as published in the Sci- 
entinc American during the past fifty years; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufactm-e of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

^~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York, 



PARSONS HOROLOQICAL INSTITUTE. 

EARN tiie WATGH TRADE 

Engraving and Jewelery Work .^mwmmmm 

PARSONS, IDE & CO., 302 Bradley Ave., PEORIA, ILL, 




Circular free. 



MECHANICAL ENGINEER OR DRAUGHTSMAN r 



IHAKE TOUR- 
SEIiF A 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home stndy by the method of THE COIIRESPOND- 
ENCE SCHOOIi OF MECHANICS, Scranton, Pa. To begin, students need onir 
know how to read and write. Moderate chargea. Send for FRSB Circular. 
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itywnded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD A CO. 

IndoHtrial Pablishers. Booksellers, and Importers, 
SIO Walnut St.. l>biladelphia. Pa.. 17. S. A. 

^^Ournewand Revised Catalogue of Practical and 
ScieDtiflc Books. 88 pa^es. Svo, and our other Catalogues 
and Circulars, the whole coveriDB every branch of Sci- 
enoe applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 




W BBSTBR'S 

INTERNA TIONAL 



DICTIONARY 



Saccessor of the 
"Unabridged." 

Ten years Bpent In 
revising, 100 editors 
employed, more tban 
$300,000 expended. 



A Grand Educator 

Abreast ofthe Times 

A Library In Itself 

InTaluable in tbe 
bousebold, and to tbe 
teacber, professional 
man, selteducator. 

Aakyouz Book seller t o Bhow It toy on. 

Published by 
G.i C.MEHBIAM C0.,SPBIN0FIEI.D,MAS8.,r.S.A. 

^^"Sendforfree proBpectngcontalning Bpedmen 
pages, illustrations, testijuonlalB, etc. 

B^p*Do not buy reprints of ancient editions. 




VANDUZEN^^rr^PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alwayi in Order, never Clogi nor 
freazes. Every Pump Oaftranteed. 

— XO SIZES. 

200to 12000 Gallons per Hour. 
Cost $7 to S15 each. Address 

THEVANDUZEN&TIFTGO., 

102 to 108 E. S«coad St., Cincinnati, 0. 



Catalogues Wanted.— Messrs. SeKrove & Lord, Me- 
chanic 1 Engineers of Retalhuleu, (ruatemala. Cen- 
tral America, solicit catalogues, prices, and discounts 
from American manufacturers; especially of Kngines, 
Boilers, Water Wheels, Blectric Plants and Power 
Transmission, Sugar and Coffee Machinery. 




SATES JtfCK & ORE BREAKER 

Capacity op to 200 tottjwr boor. 

Has produced more Inllast, road 
metal, and broken mq^ ore thao 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

CS-ATES IRON WORKS, 
-'JO C ^•o.<!iiiilnii 8t.. (!hicavo 

136 C, Liberty Street, New York, 
237 Cfranfelin St.« Boston, Mass 

PUBLIC WORKS DEPARTMENT, 
CAIRO, E6YPT. 

Several applications having been made for the estab- 
lishment and working of tramway lines in the City of 
Cairo and its environs, this Ministry decided to author- 
ize tbe laying of the lines and branches indicated in 
Art. L of the Act of Concassion. 

Offers will therefore he received at this Ministry up to 
noon on the 1st February, 1994. 

Persons tendering for the construction of these lines 
must indicate the width, the dimensions, and all other 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to be paid to Gov- 
ernment. 

The fare per maximum trip (given in Art. 13 of the 
Act of Concession) to be chained is also to be stated ta 
the offer. 

Copies of the Act of Concession will he forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian GJovemment reserve to themselves the 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 




THE GENESIS AND EXODUS OF 

Steam.— A lecture by George H. Babcock, delivered in 
the Sibley College course. Contained in Scientific 
American Supplement. No. 908* Price 10 cents. 
To be had at this office and from all newsdealers. 




Snhscrihe for the Scientific 
ATTierican, No one should ' 
without it. Copies should 
be preserved in fli 
Fully illustrated. 
Terme $3 per 
year. 
Address 
MUNN, 
ACQ., 



Caveat 8f 
Trade Marks* 

Copyrights* 
Designs* etc. 

Handbook and Information 
concerning Patents sent free of 
chai^. Oldest bureau for securing Patents in 
America. Over 100,MO applications have been 
aied by Munn & Co., 361 Broadway, N. T. 



B*dway, 

N. r. 




Standard Keyboard. 
Period Manifolder. 
Simptest. SlroDDett. 



Have you seen our ILLUMINATED COLOR WORK? 

Naticnan 

Typewriter. \ 

National ifpewr^ler Co. ''l^S^v^Zi^ Philada., Pa. / ^""^'^''""' 



IrrespectiTC 
of price, 

THE 
BEST. 

The most 
complete 
writing ma- 
chine made. 
Send for 



Catalogue. 



TURNER ROTARY EN6INE 

combines the uses of 

1. An Air Coiiiprpssor. Delivers air at 30 lbs. in a 
steady blast and to any extent by compounding. 

2. An Air Motor. Solid pistrai moving in a rotary 
track. 

3. Vacuum Pump. Keeping the gauge at ^8 Inches, 
a steady pull. 

4. Water Pump. Is a suction and force pump. 
5* Water IVIotor. Can be used simultaneously as a 

Jjump and motor. 
mall size worked by hand ; larger by steam, water, air 
or ordinary belt power. No Valves or Springs. 

Made by Turner Machine Co., New Fork, Manu- 
facturers ofthe Turner Painting Machine whichbainted 
the interiors of the buildings at the World's Cfolum- 
bian Exposition. 

Circular on application to TURNER & CAFFIN, 

I. J. 34-35 ^tach'v Hall, Jackson Park, Chicago. 

Agents Waniea for above in every S^tate. 



&mj 




Delaney's Metallic Gaskets 

and Flanges make everlasting 
joints. Delaney's Ex- 
pansion Paeliiiigs for 
steam, water and ammonia 
are best and cheapest. 
H. J. Delnney Sc Co., 
Third &: Fowler Hts. 
Milwaukee, Wis. 



Electric Snealnng Teleplione. ^Mnf ^Spi'te 

set, with book of instructions, postpaid, $5.00. 

John S. Notwotnt, Madisonville, Ohio. 




MASON & HAMLIN 

SCREW STRINGER 

One of the greatest improvements in the 

history of the Piano Forte. 
Keeps the Piano in Tune. 
Muoh More Durable. 

Quality of Tone Purer. 
^^ Fully Illustrated Catalogue sent on 
application. 

Mason & Hamlin Organ & Piano Go. 
152 Tremont St.. Boston, Mass. 



THE MODERN MARINE BOILER.— 

By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New rork, with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute tnatwiU per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific Amebican Sup- 
plement, No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 



"OLD RELIABLE INCUBATOR" 

Leads Them All. 

More lestimonials 

for same number of 
Machines Sold, than any 
other Hatcher made. 

1^" Send ic. in stamps for 

Illustrated Catalogue. Full 

of valuable information. 

ADDRESS 

Reliable Incubator & Brooder Co., Quincy, III. 




BREATHING IN ITS RELATION TO 

Singing and Speaking.— By E.H. Van Deusen, M.D. A 
paper of great value to voice trainers, discussing the 
best method of breathing in singing and speaking— the 
fundamental element in vocal physiology, ('ontained in 
Scientific American Sdpplembnt, No. 905. Price 
10 cents. To be had at this office and from all news- 
dealers. 



THORSEN&CASSAOY COMPANY, 

141 & US Wabask An., CUICACIO. 

^SSBIOYCLIS 

fillUC Rifles, Ammunition. 
DUnO, BevolvetB,K00J^KS. 

£FOETIIG tlTHlETIO «UODS. 

Send 6c. in gtampa for 
COMPLKTE CATALOGUE. 




DIAMONDS, MANUFACl'URB OP.— 

An interesting description of Mr. Henri Moissan's 
method of mnnufacturing diamonds artificially from 
carbon and sugar by means of an improved electric fur- 
nace. With 2 illustrations. Contained in Scientific 
AMBRiCAN Supplement, No. 904. Price 10 cents. To 
be had at this office and from alt newsdealers. 



itMAGK LANTEHNS 

With Oil lamps have no equal 



UOWEST PRICES CUAR,ANTE£D 

L. MANASSE 

;8 MADISON s'CHICAGO ILL 




^ THE "MUNSON" TYPEWRITER. ^ 

ThiB machine is an "evolution," the outgro th of years of experience and the 

best results of scientific worit. Its principles appeal at once to the 

educated mechanic. It is Light, giiiall. Compact, 

Easily operated, with UriTersal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
, durable and easilj^kept in order. 30 keys,90cbaraoters. Weight, with carry- 
tog case, 16 pounds. Spedial wheels for diiTerent languages. Send for circular to 

* * THE raiTNSON XYPE'WRITEB CO., * * 

162 S. lia Salle i^treel, Chicago, 111., U.S.A. 




BELTIN6 Of Various Styles, ELEVATORS, CONVEYORS, 

COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 



tS" Send for "93" OateOo^ue "C 



Branches: Chicago— New Fork. 
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Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
Bm>pUed for the low price of $1.50 by mall, or ¥1.25 at the 
office of this paper. Heavv board sides; inscription 
"SCIENTIFIC AMEBICAN" in gilt. Necessaiy f or 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American 




Astronomical Telescopes 

of superior defining power, 

Photographic Lensest etc. 
Manufactured by 
W. &; D. MOG£l|, 

Bayonne* New Jersey. 
Send for catalogue. 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, M ELEVATORS 



PROVIDENCE, R. I. 



STEEL TYPE FOR TYPEWRITERS 






Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc 

Model and Expevimenial Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New York Stencil Wks, 100 Nassau St., N.Y 



E. Kouigslow, manufacturer of Fine Machinery 
and Models, offers Especial Facilities to Invent- 
ors, Guarantees to worit out ideas in strictest secrecy, 

and any improvertient that he can suggest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. ISl i^enecaSt,, Cleveland. Ohio. 




Village Fire Alarm Systems 

Low cost, very efficient. 
ABATIS ELECTRIC MFG. CO. 

149 Fifth Avenue, Chicago. 



wfMNTeo ran iisnt metal work 

'• ~" PRICES 



inMM OHOEBS *^ 'if ^^ »J fl O T I S 



' ^'^^»Kv^^>»iy!ji^ys>'s;^s'^SS<.^^-;s^'S<s;»,^ 




LIGHTNINB PLATER 

ail 1 |)latiagjeirelr7,watcb» 

tal I ivure, 4c. Plates the 

fit At of jewelry good as 

li w on all kinds of metal 

Willi gold, silver or nickel. 

N c cperience. Ko capital. 

I- 1 y house has goods need- 

ingplating. Wholesale to 

at BDts 95. Write for circu- 

^ lara. H.E.DELN0 4S 

_ jCo.,Golambiu,0. 



St.? 




THUMB SCREWS and NUTS 

OF ANY DESCRIPTION. 

ENGINE CASTINGS. 

Booklet on receipt of stamp, 
A. J. Weed & Son, 106 Liberty St., N. I. 




Columbian De5 k Catalogue lOo. 
pages, postage 7c. Desks from 
$6.00 to $600.00. *.*.*.*.* 

American Desk & Seating Co. 

'270-272 Wabash Av., CHICAGO, U.S.A. 
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14 KARAT 

eOLDPUTE 

^ruT THIS OCT and send it to L 
US with your name and ad- I 
dress and we will send you 
this watcb by express | 
for examination. A 
ClaarsBtee For fi Tears I 
and chain & charm 
eent with it. Tou ex- I 
amine it and if you 
think it a bargain i 
pay our sample ^^ 
price,C2.50, and it Is 
yours. It is beauti- 
fully engraved and 
warranted the best 
time-keeper in the 
World for the money 
andequalinappear^ ■ 
ance to a genuine I 
Solid Gold Watch. 
/Write to-duL. this -)ff er I 
IwiU Bo^^^^ agiUn. ' 

HATIONAL MFB. 

^AND 

„^ IMPORTING CO. 
'.<y Chicago, III. 



«-*«-»■ ■ mmm.^ 



BIT 



Bores SMOOTH. KO[]ND, OVAL, and SQCAKE HOLES. ftIortii.inK Core Boxes, 

9 etc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send »8.00 for set (?| to 11-8), in neat case, or 50c. for 
, ^„_ sample Bit, mailed free with Illustrated Mst. 

BRTDGEPOBT GUN IMPIiEniENT CO.. .315 Broadway, New York. 



/ELLULOID 7AP0N C?'-Celluloid lacVjers 

I Al BARCLAY ST. '^-^ NEW YORK.^^ '"AND VARNISHES FOR ME'AL and WOTD 
V. ~' GUM LACOUERS-BRILLIANT AND DEAD BLACKS-SHELLACS &0 
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Fourteenth JEdition of 

Experimental Science 




RBVISEB AND BNIjARGBD. 
120 I'ages and 110 Superb Cuts added. 

The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, eiperimeuters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the PhonosTaph, the curious 
optical illusion known as the Anorthoacope, together 
with other new and interesting Optical lllusionfl, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent G-lass, some points in Photo- 

fraphy, including Hand Cameras, Cane Cameras, etc; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Bocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 Bne cuts, .substantially and beautifully 

bound. Price in cloth, by mail. $4. Half morocco, $5. 

t^T'Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 




Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professional 
men, of all classes, need good books in t^e line o£ 
their respective callings. Our post oflQce department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the oflBce of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed to 
them. Address, 
MUNN & CO., 361 Broadway, New York. 




POSITION OF PATHOLOGY AMONG 

the Biological Sciences.— An interesting lecture by Prof. 
Rudolf Virchow, taking the outlines of modern medicine 
as the subject of consideration, and showing the place 
occupied bv pathology since the new science of biology 
has sprung up. Contained in SCIENTIFIC American 
Supplement, No. 90(). Price 10 oentB, To be bad at 
this office und from all newsdealers. 



fUrS OHLL . SEND FOR PRict LIST. - --^ . . .w.w... 
'NOWOTNY E.LE.CTR1C CO ., CINCINNATI , OHIO- 



WE SEND FREE 

with this beautiful Orgran an Instruction 

Book and a handsome, upholstered Stool I 
The orgran has 11 stops, 5 octaves, and is 
made of Solid Walnut. Warranted by us for 
15 years. We only chaise $45 for this beau- 
tiful instrument. Send to-day for FREE illus- 
trated catalogue. OXFOBD MFG. CO Chicago. 



JUST PUBLISHED. 





By Richard A. Proctor, F.R.A.S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind tbe names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popul r, useful, 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in clota. Price 
92.50, postpaid. 

IVXXJNN & CO., Publishers, 

361 Broadway, New York* 
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ORDINARY RATES. 

1 11 si <le Page, each insei'liont - 75 cents h line 
Itnck i*nee, each insei'Cion, - - $1.00 a line 

t^~ Far sortie cla.vses of Advertisements, Special and 
Higher rules are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflBce as early as Thursday 
morning to appear in the following week's issue. 



COLD FOEQED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
AuR. 19, Oct. 21, 1890: April 7 May 12, 1891; 
July 19, 1892, 
Its AdvanCnsres ni*e : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw beinp Cold Forfeit, instead 
of Cut, leaves on its entire surface a 
metallic skin. 

^^ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
Amebican Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 



) Send for \ 
{ Catalogue. \ 



Rochester, N. 7. 



JIttoaOH.P. THE 




Motor Of I r Century 

Can be used ani/pfoce, to doan)/ 
'MK>r/£, and by any one. No Boil- 
er! No Fi re ! No Steam 1 No 
Ashes ! No Gauges ! No Biif^- 
neer ! A perfectly saie Motor 
for all places and purposes. Oost 
0} operation about one cent an 
hour tn each indicated horse poiv- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
P. O. Boz IAS. 8terlins. HI. 



Scientific gook R atalogue 



RECKNTIiY PUBLISHEK. 

Our new catalogue containing uver 100 paRes, includ. 
In^r works on more than fifty different subjects. Will be 
mailed tree to any address on appJication. 

inlJNN <& CO.. Publishers ScientiSc American, 

3fil Broadway. New York. 




>» 



OVER 

30,000 80I.D. 



OTTO 

GAS AND mourn 

ENGINES. 

HtolOOh.p. Can 
be used In cities or 
in countrylndepen- 
dent of gas works 
or gas mach ines. 
No Boiler, 
No Dangrer, 
No Engineer. 



OTTO aA8 EXaiNE WORKS, PHILADELPHIA. 



Model & Experimental Work 

Small Articles Mannfactnred in Quantities. 

Inventions perfected and developed. Working tn Alu- 
minum a specialty. S. P. l>eni8on, Desigmer ana 
Bailder of Fine Maohinenr, 143 Centre St., New York. 



CHOLERA : EPIDEMIOLOGY OF.— 

By Dr. G. Archie Stockwell. An interesting and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showiny what does and what does not Bnread the dis- 
ease. Contained in Scientific American Sitpplk- 
MENT, No. 888, Price 10 cents. To be had at this 
office and from all newsdealers. 



CARBUTT'S 1 DRV PLIlTESi 
.'» "CEllllLOlO" FILMS. 



EspeeiaUy adaDted for Fhotognphinff Macnloery uid 
other works of constraction in 
THE MECHANICAL TRADES. ■ 
Descriptive Price List mailed free. For saleby all DealetS. 

Manufactured by JOHN CARBUTT» 
Keystone D ; Flateand Film ff orks, WajDeJaoc. Philadelphia . 




ATENTS! 



THE BRIDGEPORT WOOD FINISHING CO. 



-MANUFACTUREB.S OF- 



WH EELER'SPATENT WOOOyi LLE R 

BRfilNlG'S LiTHOCEN SiLlCATE PainT. 



ADAPTED TO ALL CLIMATE S ESPECIALLY MARINE EXPOSURES. 

GKANVILLE M. BREINIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT. NEW MILFORD. CONN. 
Branch Offlces and WnrehonBea.-CHICAGO, 206 E. Lake Street. 
NEW rORK. 240 Pearl St. ^ BOSTON. 85 Oliver St. 

PAMPHLET QIVIUG D/RECnONS FOR FINISHING HARD WOOD FREE TO AWV ADDRESS. 



ASTRONOMY 

Poole Bros. Celestial Planisphere and 
Celestial Handbook Just published. 

For descriptive circular address 

POOLE BROS., Chicago, ill. 



Watch ma n's Im proTed Time Detector 

with 12 or 34 Keys, with 
Safety Lock attach- 
ment. Patented 
1875-6--. My inven- 
tions, and will sue 
all concerns setling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U. S. for 
S. D. of N. Y. 
^_^ Send for circulars to 

B. IMHAUSER, 206 Broadway, New York. P. O. Box 2875. 




R AILWAY & S TEAM p iTTERS S UPPLIES 



Rue's Little Giant Injector. 

Screw Jacks, Portable Forges & Blowers. 
JUUN $i. UKQDHART. 46 C'ortlandt St., N. Y. 



SYLPH CYCLES ^A^ 

Pneumatics not enough ; springs 
nec^sary forcomtort Aflaf ety 
Sylph sprlng^ flrame saves 
muscle & nerves & is perfec- 
tion. All users delighted. In- 
vestigate. WealBO make a 

30lb.rigldSylph. Cata.free. 

Roiue-JUury ea Cycle Co. JHfr$. 16 G stMPeoria,IU. 




MANUFACTURE OF BICTCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No. 908. Price 10 cents. To be had at this 
oflSee and from all newsdealerji. 



LIGHTNING CONDUCTORS. —A 

valuable and exhaustive paper giving Reynold's instruc- 
tions for erecting and testing liyhtninK rods. Contained 
in Scientific American sufplement. No. 906. 
Price 10 cents. To be had at this office and from ail 

newsdealers. 
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f MTALO 



•rwrtroR 
MTALOSUE 
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WANTED R^FIflETOOlSlHEVERYSHOP 

""" C.H.BESLYSlC01 

chicago. ill.u.s.a. 



Patent Electric 

VISE. 

What is claimed, is timei 
saving; no turning of han- 
dle to bring laws to the worfe, j 
simply one sliding movement.! 
The screw and nut Is not used 1-10 as much as the | 
old way, consequently will be that much less wear. 

— MANCTACTTJRED BY— 

Capital Machine Tool Co., Auburn, N. Y. 




Wkium 

M.F.G. 

OPTICIAN 

49NASSAUSI 
JiEWYORK. 



HOME INSTRUcflON 
AMUSEMENT 



Magic Lante rn s. 



WKtsnam 



VIEWS, c'vrj 



HRIUSE.ME.NT _ 

?}|?UCiXHIBITIONS 

SUNDAY SCHOOL WORK.. 



ATALOGUE FREE. I 
,,"th 5V.M.L CAPITAL. fi 




"ijiPHOVuSnar ihe Orsjkr ot- thk auk. 

The Smith Premier Typewriter 

E^mbodles the most Progressive Mechanical principles. 

All the Essentiar Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
AU type cleaned In Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch offices in the principal cities throughout the United States. 



ELECTRO MOTOR. SIMPLE. HOW TO 

maite. ByG. M.Hopkins.— Description of a small electro 
motor devised and construtjted with a view to assisting 
amateurs to make a motor wnich might be driven witft 
advanrage by a current derived frum a battery, and 
which would have suthclent; power to operate a foot 
lathe or any machme requirintr not over one man power. 
With 11 figures. Contained in ^cikntific Aueiucan 
SiTPPLBMKNT. No. «41. Knee 10 c^nts. To be had at 
this othce and from all newsdealers. 




BARNES' 

BefJrictiODDislDrlll 

FOR UQHT WORK. 

Hu these Great AdTSetftcee : The 

speed can be instantly changed 
from to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety th e smalleHt or largest 
drills within its range— a wonder- 
ful economy in time and great 
saving in drill breakage. 

Send for catalo ue. 

W.F.&JNO. BARNES CO., 

1999 Rnby St.,RockfoT4, IlL 



MESSRS. MtJNN & CO. in connection 
with the publication of the Scientifk 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors, 
In this line of business they have had ^orty-five years' 
frveriencp, and now have nnequaled facHities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
Htates, Canada, and Foreign Countries. Messrs. Munn 
.%, Co. also attend to the preparation of Caveats, (Jopy- 
ri^hts for Bootts, Labels, Keissues, Assienments, and 
Keports on Infringements of Patents. All business in- 
j-usted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases Hints on the sale of 
Patents, etc. 

We also send, frp.e of charge^ a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

AIUNN &: CO., Solicitors of Patents. 

361 Broadway. New York. 

BRANCH OFFICES.— Nos. 622 and 624 F Street, Pa- 
dao Bnildlng, near7tta Street. Washington. D. 0. 



Model & Experimental Work. ^e^c^^"y!' 

Advice and ideas not charged for. Send for particulars. 
GrARDAM <fc SON, * John Street, New York. 




FNRINFQ BOILERS <fc maohini': tools. 

tnuintO) Complete outflts furnished. SendforpH- 
cea and SMI p. cutnlogue. W. P. DAVIS, Euohosteir, N. Y. 



His Hmericaii Sell Tele;lioiie l!oin;aii; 

125 MILK ST., BOST ON, MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,331, granted to 
Thomas A. Edison, May 3, 1893, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 



THE 




FOR SAI^B.— Patent Issued Angust 1 1S93. Device 
for holding slats of window blinds securely in any posi- 
tion. Will sell cheap. Wm. W. Hosklns, Pbalr, Teias. 



STEVENS PATENT 

DEPTH GAUGE. No. 85 

Price, by mail, .'SO Cents. 
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KLECTRIC ^ MOTORS 

Our exhibit in Electricity Building is the only complete exhibit of the application of Electricity to Power 
Work at the WORI.O'S FA IR. No Eneineer or Mechanic should fail to visit it. 

B^ Write for owr World's Fair Folder, 
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Fifth and Race Streets Cincinnati, O. 

Equitable Building Atlanta, Ga. 



C70 3&X£>.A.Z^'7. 



16 First Street San Francisco, CaL 

I 620 Atlantic Avenue Boston, Mass. 

609 Arch Street Philadelphia, Pa. 

1 401-407 Sibley Street St. Paul, Minn. 

i 1333 F Street, N. W Washington, D. C. 

I AU business outside the U. 8. transacted by Thomson-Houston Intemationaiaiectric Co. 44 Broad St. NewTork 



ESTABKIt^HED 1845. 

The Most Popular Scientific Paper in the World 

Only SS.OO a Year, Incliullng Postnffe. 
Weekly— 5i4 Niimberi!) a Yeai-. 
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original engravings of new Inventions and discoveries, 
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New Inventions. Novelties in Mechanics, Manufactures, 
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tecture, AgrienUure, HOrtirulture, Natural History, 
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Mtniitk ^mttitm f upjiUment 

This is a separate and distinct publication from I'he 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Tbb 
ScrsNTiFic American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the priflcipaJ departments of Science and the Useful 
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Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN ife CO.. .1IU Itroadway, New York. 
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richly adorned with elegant plates in colors, and with 
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